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I: IS a recognized fact that the foundry as a 

whole has progressed more in the past fifteen 
years than it did in the previous seventy-five. This 
progress has been brought about by increased 
knowledge and development of the metals, processes 
and equipment involved. Because of this, the foundry 
industry today is making products which a few years 
ago were thought to be impossible of manufacture 
by the casting process. At the same time, quality 
of product has improved consistently. 


Knowledge, in itself, is useless unless applied, and 
foundries are applying the knowledge that has been 
accumulated for the technical control of their manu- 
facturing processes, which means improvement of 
quality and reproducibility of results. Such control 
usually rests in the hands of the trained engineer, 
metallurgist and chemist. However, technical control 
in the foundry industry is not as widespread as it 
should be. Those plants which employ trained con- 
trol staffs realize the economic value of such 
departments. 


Technical control cannot be installed overnight. It 
is a gradual process, and it is doubtful if any foundry 
operates under 100 per cent control. In the begin- 
ning of a control program, opposition often develops. 
One of the fundamental means by which such opposi- 
tion can be avoided is by selling the supervisory 
force on the value—in fact, the necessity—of im- 
proving or maintaining product quality. 


As the manager of a company engaged in extensive 
foundry operations, it is my belief that men who are 
familiar with the practical advancements of the 
industry as well as those of a technical nature (espe- 
cially those that affect the operations with which the 
individual supervisor is charged) are more readily 
amendable to the introduction and continuance of 


Advancement of the Industry 
Follows Progress of Individuals 


technical control. One of the methods by which 
supervisors and potential supervisors may be schooled 
to think in terms of producing the highest possible 
quality in the greatest possible quantity, day in and 
day out, is through use of information obtained by 
membership in the technical organization of their 
industry. 


The American Foundrymen’s Association, with its 
broad interests, is the technical and educational 
organization of the foundry industry, and the one 
from which management may expect its supervisors 
and potential supervisors to receive not only informa- 
tion of use in their daily tasks, but inspiration and 
a sense of pride in the organization and industry in 
which they work. 


My long connection with the industry and the 
Association has convinced me that if both the man- 
agement and members of the operating supervisory 
force in all foundries were more aware of and more 
interested in the technical and practical advancement 
of their individual plants, the industry, both indi- 
vidually and collectively, would make great strides 
in the application of its products, coupled with 
general improvement in quality, in a measure here- 
tofore undreamed of. 


Such strides cannot be made overnight. Industry 
education and interest is required. The American 
Foundrymen’s Association can supply the educational 
material. You must supply the interest. 


Ly owt 


Max Kuniansky, Director 
American Foundrymen’s Association. 
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Time available for reading is limited for many men in the industry. The 


——— 


desire and need for technical information concerning materials that one works 


with is greater than ever. 


It thus seems opportune to present up-to-date 


information on the behavior of mold and core surfaces at metal pouring tem. 
peratures in the form of an outline, classified according to properties as 


determined with a dilatometer. 








Charts Data on Mold and Core Surface 
Behavior at Pouring Temperatures 


By H. W. Dietert 
President, Harry W. Dietert Co., Detroit 
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SPALLING 


A. RESULT OF: 
1. 


Unequal volume change of the sand or 

core sectional areas or layers. 

Low ductility of sand or core surface, 

which is unable to accommodate the 

hot expansion or hot shrinkage. 
(NOTE: Certain sands which possess 
high ductility, or high hot deformation, 
will not spall when high expansion is 
present.) 

Large difference in hardness of ad- 

jacent secticnal areas or layers, caus- 

ing great differences of volume change 

between the two areas. 

Large difference in the rate of heating 

of two adjacent sectional areas. 
(NOTE: Well demonstrated by a poorly 
dried dense mold or core surface. The 
dense surface heats up rapidly and ex- 
pands. The damp layer of sand or core 
underneath the dense surface heats up 
slowly, resulting in a great difference in 
temperature, or unequal growth.) 

Lack of void spaces between the sand 

grains to allow for the growth of the 

sand grains. 

Lack of refractoriness, resulting in a 

high volume change due to a high hot 

shrinkage. 


B. REDUCED BY: 
1. 


Arranging to secure equal volume 

change of adjacent sectional areas or 

layers of sand, by means of: 

(a) Possessing sufficient hot per- 
meability. 


c. 


Fig. I—A sand specimen that spalls at metal pouring 


DEFECTS (See Fig. 1): 
(Same as “C” under Volume Change.) 


REMEDY: 
(Same as “D,” under Volume Change.) 


(b) Obtaining equal heat input into 
the mold by spreading ingates. 
(c) Obtaining equal hot deformation. 
(d) Obtaining equal controlled hot 
strength by proper selection of 
ingredients. 
(e) Obtaining controlled hardness. 
Obtaining a surface possessing a con- 
servative hot deformation, avoiding 
lack of ductility. 
Using a molding material that pos- 
sesses sufficient void spaces at elevated 
temperatures. 
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temperatures. 











HOT DEFORMATION 


A. RESULT OF: B. REDUCED BY: 


1, 


Formation of a limited quantity of 
viscous glasses, liquids or semi-plastic 
materials at elevated temperature 
from the binders and other ingredients 
present in the sand or core. 


C. DEFECTS AND REMEDY: 


Selection of binders possessing low 
hot deformation. 


Cuts and washes. (See Fig. 5) 
(Remedy:) Increase hot deformation, 
as shown under “B.” 
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A. RESULT OF: 
1. Hot expansion of sand grains. 
2. Hot shrinkage of fine materials, such 
as fluxes and bonds. 


B. REDUCED BY: 
1. Creating greater void spaces between 
sand grains, by means of: 

(a) Addition of combustible materials 
such as cereal binders, sea coal, 
pitch, straw, wood flour. 

(b) Reduction of flowability, through: 
1. Addition of coarse sand grains. 
2. Increase in clay content. 

3. Increase in green strength. 
4. Increase in green deformation. 

(c) Reduction of ramming, if permis- 
sible. 


Fig, 2—Casting defect, commonly called a "Seam," caused by 
spalling of the cope surface of a mold. 


VOLUME CHANGE 


2. Use of special low expanding grains; 
for example, sillimanite grains. 


C. DEFECTS: 
1. Rat tails. (See Fig. 3) 
2. Buckles. (See Fig. 4) 
3. Seams. (See Fig. 2) 


REMEDY: 
Reduce expansion and spalling, as shown 
under “B.” 


Fig. 3—Casting defect, termed “Rat Tail," caused by high ex- 
pansion spalling of the mold wall. 


» 


Fig. 4—Buckle casting defect due to spalling, the result of high 
expansion of the facing sand. 





A. RESULT OF: 

1. Heat transfer by the hot air and gases 
traveling from the mold or core face 
surfaces to other section of the mold 
or core. Classed as heat transfer by 
convection. 

Heat transfer by heat travel from sand 
grain to sand grain. Classed as heat 
transfer by conduction. 


B. REDUCED BY: 
1. Reduction of hot permeability of the 
molding material. 


HEAT CONDUCTIVITY 


2. Choosing molding materials of low 
heat conductivity as measured by con- 
duction. 

Increasing the moisture content of the 
molding material. 

Additional research work must yet be 
done on this subject to reveal a method 
of controlling heat conductivity. 


C. DEFECTS: 
(Casting defects charged to Heat Con- 
ductivity are yet to be defined.) 





A. RESULT OF: 

1. Formation of glasses at the surface of 
the mold or core at elevated tempera- 
tures. 

Inclusion of fluxing ingredients in the 
sand or core. 


8. REDUCED BY: 
1. Using molding materials possessing 





ee 


GLAZING 


high refractoriness. 
2. Increasing sintering point B of mold- 
ing materials. 


C. DEFECTS AND REMEDY: 
1. Penetration. 
(Remedy:) Lack of a glazed surface 
may contribute to metal penetration. 
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HOT STRENGTH 


A. RESULT OF: 

1. Development of a pyro-strength of 
binders such as clays, bentonite or 8 
silica flour. : 

2. Composition change of the binder to 
some stable ceramic material at ele- 
vated temperatures. 

3. Melting of one or more materials to 


c. 





Fig. 5—A cut or wash casting defect, caused by a low hot 
strength. 


form a viscous liquid at elevated 
temperatures. 


REDUCED BY: 

1. Increasing grain size of molding mate- 
rial. 
Reducing ramming, when permissible. 
Reducing moisture, when permissible. 
Reducing silica flour additions. 
Selection binders that are combustible. 
Selecting binders that possess low hot 
strength. 


(NOTE: The order of hot strength at 
elevated temperature from low to high 
hot strength is substantially as follows: 
bran, cereal binder, wood flour, resins, oil, 
sea coal, pitch, iron oxide southern ben- 
tonites, northern bentonites, clays, com- 
bination of northern bentonite and cer- 
tain clays, fine sand, and silica flour. The 
latter possesses the power to increase 
hot strength to very high values.) 


DEFECTS AND REMEDY: 

1. Hot tears or cracks. (See Fig. 9) 
(Remedy:) Lower hot strength, as 
shown under “B.” 

2. Cuts and washes. (See Fig. 5) 
(Remedy:) Increase hot strength, as 
shown under “B.” 


(NOTE: Hot deformation must also be 
considered. Low hot deformation en- 
hances cuts and washes.) 


3. Penetration. (See Fig. 8) 
(Remedy:) Try increasing hot 
strength or glazing, as shown in “B” 
above, also under Glazing, “B.” 


DAakywn 





COLLAPSIBILITY 


A. RESULT OF: 
1. Oxidation of binders present in mold 
or core surface by high temperature. 


2. Composition change of the binder to e. 





a non-binding material on being sub- 
jected to elevated temperature. 


RETARDED BY: 
1. Increasing hot strength. 
2. Decreasing grain size. 
3. Increasing silica flour. 


(Continued on next page) 





Fig. 7—Scab casting defect, the result of high hot shrinkage. 


Fig. 6—Fin or fissure casting defect on core surface, caused by 
too early collapse of the core surface. 


caused by high expansion and large contraction at elevate 


temperature. 
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C. DEFECTS AND REMEDY: 


4. Addition of iron oxide to clay-free or 
low-clay content core mixtures. (Remedy:) Retard hot shrinkage by 
5. Reduction of combustible binders. 


1. Fins or fissures. (See Fig. 6) (Remedy:) MHasten collapsibility, as 
(Remedy:) Retard collapsibility, as shown under “B.” 
shown under “B.” 5. Long castings coming to greater 
2. Penetration, in certain cases. (See length than desired, in certain cases. 
Fig. 8) (Remedy:) Hasten collapsibility, as 


(Remedy:) Retard collapsibility. shown under “B.” 


Fig. 8—Penetration casting defect, the result of the too rapid 
collapse of a core. 





. Scab. (See Fig. 7) 


increasing refractoriness or sintering 
of molding material. 
4. Hot tears or cracks. (See Fig. 9) 





Fig. 9—A hot tear casting defect, caused by a high hot strength, 
resulting in a slow collapsing core. 











A. RESULT OF: 








— 


1. Maintaining open connected pore 1. Reduction in grain size of material. 
spaces through the sand or core at 2. Research work is in progress determin- 
elevated temperatures. ing factors affecting hot permeability 

2. The quantity of gas generated at ele- of both sands and cores. 


vated temperature that must be vented C. DEFECTS: 
through the pore spaces, in addition to (Casting defects charged to Hot Per- 
mold cavity gases tha 






HOT PERMEABILITY 
B. REDUCED BY: 


t must be vented. meability are yet to be defined.) 











Appoints Non-Ferrous 
Advisory Committee 


XECUTIVES of 14 found- 

ries have been invited to 
fm a Non-Ferrous Advisory 
Committee to consult with the 
OPA on pricing of non-ferrous 
products. Members include: 
L. E. Degroat, Permold Co., 
Medina, Ohio; Chester K. Faunt, 
htistensen & Olsen Foundry 
©, Chicago; William D. Gold- 
‘mith, C. A. Goldsmith Co., 
Newark, N. J.; A. G. Harter, 
Quality Aluminum Castings Co., 
Waukesha, Wis.; E. H. Holz- 
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worth, Frontier Bronze Corp., Metals Corp., St. Louis; Charles 
Niagara Falls, N. Y.; E. W. Hor- Wegelin, Dixie Bronze Co., Bir- 
lebein, Gibson & Kirk Co., Balti- | mingham, Ala.; and F. S. Well- 
more, Md.; William Kelley, man, Wellman Bronze & Alumi- 
Springfield Brass Co., Spring- "um Co., Cleveland. 

field, Ohio; F. A. Mainzer, Paci- 


fic Brass Foundry of San Fran- : 
cisco, San Francisco; F. H. Production Awards for 





McCullough, Springfield Bronze Two More Foundries 
& Aluminum Co., Springfield, ECOGNITION for out- 
Mass.; D. W. Moll, Hills-Mc- standing war production 
Canna Co., Chicago; James J. work was earned by the em- 
Nelson, Cramp Brass & Iron  ployees of the Reading-Pratt & 
Foundries Division, Baldwin Lo- Cady Division and the Reading 
comotive Works, Philadelphia; Steel Casting Division, Ameri- 


T. W. Pettus, National Bearing can Chain & Cable Co., Inc., 
5 








Reading, Pa., when the Maritime 
“M” award was presented to the 
company on July 16. Lee C. 
Wilson, general manager of the 





Reading Steel Casting Division, 
is now serving as president of 
the American Foundrymen’s 
Association. 





WPB Seeks 15,000,000 Tons 
of Metal in Big Scrap Drive 


NCE again Government 

agencies are preparing to 
launch a nationwide campaign to 
collect iron and steel scrap. 
There is growing concern over 
inadequate supplies of these 
metals for the fall and winter 
months, for it is during that 
period that collections usually 
decrease. 

The Salvage Division of the 
WPB revealed that the collec- 
tion goal for the last half of 
1943 is 15,000,000 net tons, with 
industrial salvage expected to 
yield 9,800,000 tons of the total. 
This means that the shelves in 
the storerooms of America, 
whether in the home or in the 
workship, will have to be cleared 
of any metal that can be sacri- 
ficed. 

A Scrap "Yardstick" 

While individual judgment 
will have to dictate the extent 
to which idle materials and 
equipment can be spared, the 
scrap “yardstick,” developed by 
the National Association of 
Manufacturers in cooperation 
with the WPB, can generally be 
applied—“If it has not been used 
for three months, and if it will 
not be used for the next three 
months, Scrap It!” 

The sources of idle metal are 
too numerous to mention, but 
nothing is too insignificant to 
donate to the scrap piles that 
will be converted into the ships, 
tanks, planes and guns that will 
defend the cause of freedom. 

Today, each individual Amer- 
ican soldier requires an average 
of 4,900 pounds of steel, in the 
form of carried or supporting 
equipment. In World War I, he 
needed onlv 90 pounds! 


More Steel Production 


Project this figure to include 
an army of ten to thirteen mil- 
lion men. Add to it the astronom- 
ical tonnages of steel blown to 
bits as explosives — there is no 


6 


scrap recovered from this! Then, 
take into account the steel being 
used to produce military cargo, 
etc., at our present rate of pro- 
duction, and couple that metal 
demand with the supply required 
for the expansion of war plants, 
shipyards and factories. 

Taking all this into considera- 
tion, it is easy to appreciate that 
the 1942 record of 90,000,000 tons 
of steel making must be lifted 
by millions of tons to clinch 
Victory. Every available piece 
of scrap is needed to augment 
the supply of virgin metal which, 
in itself, is inadequate to meet 
the present production demands. 

Scrap collections for the first 
half of the year totaled 13,400,- 
000 net tons. Included in that 
tonnage were 900,000 tons of 
automotive scrap, but this source 
is expected to drop to 800,000 
tons during the second period. 


Symbol of Patriotism 

Wrecked war equipment, rey 
turned from foreign lands, will 
also contribute to the scrap sal- 
vage, but the quality of such 
metal is sometimes questionable 
and the cost is high. The burden 
of collection rests squarely upon 
the home sources of supply. 


THE SOWER NEEDS MORE 
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Therefore, let every foundry in. 
augurate its private scrap sal. 
vage drive, examining every 
possible hiding place for idle 
material, so that the campaign 
will have the full support of an 
industry that is in a position to 
contribute a lion’s share to the 
undertaking. 

Gather together those rusting, 
broken, idle pieces of iron and 
steel. Add them to the Victory 
Scrap Banks in the foundry 
yards of America, for those 
mountains of salvaged metal are 
as symbolic of patriotic effort 
as any production award banner 
blowing from a company flag 
pole! 
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Metal Spray Used to 
Increase Pattern Life 







ETAL spraying of wood 
patterns is a development 
which has been made use of bya 
number of pattern companies to 











































solve the shortage of critical ma- B. 
terials in pattern making. Ac-§ 
cording to this process, wood par 
patterns are sprayed with metal, dé 
and such patterns are said tog... 
stand up well under rough usage § 
In applying the sprayed metal, § 
wood of the pattern is rough-§y 
ened slightly, and a small deposit § ., 
of zinc is applied so that they 
wood is not charred when the to 
metal is sprayed upon it. Follow- dro 
ing the zinc coating, metal of ais 
any desired composition may be§ 
sprayed upon the wood pattern P 
The metal coating is said to : 
adhere strongly to the wood and "°' 
to give a finish which will with- er 
stand sand abrasion in the molt, a 
thus giving considerably longét ° 
life to the pattern than if it wa Pr 
made of wood. It is said thit@ p. 
patterns prepared in this manne! & gir. 
compare favorably with Bf kno 
metal pattern equipment. pose 
as li 

the ; 

An interesting account of the rm 
development of cast iron pres 1. 
sure pipe manufacture in this bras; 
country is contained in a 10 By 
page booklet by Henry J. Noble diag 
American Cast Iron Pipe © er 
Birmingham, Ala., entitled “His They 
tory of the Cast Iron Pressut ®t... 
Pipe Industry in the United effec 
States,” published by The New 1 





comen Society. 
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This article emphasizes the importance of adding zinc in melting and super- 
heating nonferrous alloys to pouring temperature and the advisability of mak- 
ing up for shortages of tin or zinc in the ingot metal, in order to maintain a 
balanced composition. It shows that neglect to do so frequently results in a 
copper content that is 2 or 3? per cent higher than necessary for the castings. 
For example, the well known 85-5-5-5 is frequently found to run 88 per cent 
copper, where better physical properties might be obtained with 84 per cent 


copper, if properly balanced. 








Checking and Adjusting Brass Foundry Alloys 


HE importance of keeping 

a balanced composition in 
most non-ferrous alloys is little 
understood and appreciated by 
many foundrymen, who melt and 
remelt without correcting addi- 
tions until the copper content is 
often too high for the best 
fluidity and castability. 


Specifications which allow the 
same degree of departure from 
nominal composition, without re- 
gard to the metallurgical effect 
of each element, are misleading 
and a snare to the uninitiated. 

Considering the copper, tin, 
lead and zinc alloys, it is well 
known that the lead is soluble in 
the copper alloy when all is 
melted, but when the alloy 
freezes the lead is left in liquid 
drops which do not freeze until a 
temperature of about 619°F. is 
reached. 


From the above consideration, 
we can see that the lead may be 
considered as distributed in a 
matrix of a ternary or 3-element 
alloy of copper, tin and zinc. 


Properties Arranged on Diagonal 

By figuring the nominal or de- 
sited composition of the well 
known pressure and general pur- 
Pose alloys to the lead free basis, 
a listed in Table 1 and plotting 
the results on the triangular dia- 
gtam, as shown in Fig 2, we find 
that the leaded bronzes and 
brasses of good foundry proper- 
lls arrange themselves along a 
diagonal line extending from 7 
Per cent tin to 21 per cent zinc. 

herefore, as an alloying ele- 
Ment, zinc is only one-third as 
‘fective as tin. 


This line is the approximate 
OCTOBER, 1943 


By G. M. Thrasher 
R. Lavin & Sons, Inc., Chicago 




















Fig. |I—Fracturing a square test bar is 

helpful in indicating pressure tightness and 

density. (Left) A picture frame fracture 

with golden center is deficient in zine for 

the amount of tin present. (Right) Best 

fracture, without inner golden color; frac- 
ture even gray and fine grained. 


dividing line between the all 
alpha or solid solution alloys, to 
the left and above, and the alpha 
plus delta alloys, which occur 
when the composition falls be- 


low, or to the right. For the best 
pressure resistance and good 
casting qualities, there should be 
just a little of the delta tin 
crystals present, constituting a 
saturated condition of the alpha. 
The importance of this is most 
noticeable in those pressure cast- 
ings which have the outer skin 
removed by machining. 

The Simplified Diagram (Fig. 
3) obviates the necessity of fig- 
uring to the lead free basis, as 
shown in the following ex- 
amples: 

Alloy “C” with approximately 

5 per cent lead, requires Tin 
plus 1/3 Zinc—6.7 to 6.9 per 
cent. 


1jooO% Cu 


Dottep Lines SHOW 
METHOD OF PLOTTING 
ALLoy C. 


























a . 9 
‘ 


2 10 8 \ 4 
% ZINC 5.25 
Fig. 2—Tenary composition diagram, showing location of alloys listed in Table |. 
figured to lead free basis. 











Alloy “H” with approximately 
8.5 per cent lead, requires 
Tin plus 1/3 Zinc—6.5 to 6.7 
per cent. 


The compositions shown in 
Table 1 are commonly used as 
pressure resisting and general 
casting alloys in the brass foun- 
dries. When these are figured to 
the lead free basis, all conform 
approximately to the formula: 
Tin plus one-third of Zinc equals 
7.0. For pressure resistance best 
results are when this figure is 7. 
to 7.4, 

All of these alioys lose about 
10 per cent of the zinc contents 


in melting and superheating to 
pouring temperature, and in 
some open flame furnaces about 
one-third of the zinc is lost. To 
keep the alloy in good working 
condition, this zinc loss should 
be made up by the addition of 


zinc to each melt. The loss. 


occurs whether you melt all 
ingot or all sprues, as some of 
the zinc becomes a vapor when 
heated above 1665°F. Superheat- 
ing to higher pouring tempera- 
ture causes increasing loss. 
While the normal zinc loss in 
one melting of alloy “C” is about 
0.50 per cent of the melt, or half 
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Fig. 3—Simplified diagram to simplify calculation of balance on Copper-Tin-Zinc-Lead 
alloys for pressure castings. 


a lb. per hundred, the ingot meta] 
furnished may be somewhat 
lower in tin and zinc than the 
desired composition. 
Experience has shown that, 
with tin at 4.75 per cent and zinc 
at 5.75 per cent or 6.0 per cent, 
the foregoing alloy will have 
equally good physical properties, 
and it may be desirable to add 
one lb, per hundred of ingot plus 
half a lb. per hundred of sprues, 


Fractured Specimens Indicate 
Condition 

As a large number of brass 
foundries do not have chemical 
control, it is fortunate that a 
study of fractured specimen cast- 
ings gives a clue to proper con- 
dition. 

If we cast a square test bar 
(Fig. 1) about 34x34x§ in., nick 
it 4% in. deep with a hacksaw and 
break it, we have a fracture 
which is quite helpful in indicat- 
ing best pressure tightness and 
density in these leaded brass and 
bronze castings. 

When lead is below 2 per cent 
the results are more difficult to 
interpret. The dotted lines on 
Figs. 2 and 3 indicate how alloy 
“C” is plotted. 

When analysis is not available 
the following figures may be 
used: 


Navy “G”—add ¥% lb, zinc per 
100 Ib. 

Navy “M”—add ¥% Ib. zinc per 
100 lb. 

85-5-5-5—add one lb. zinc per 
100 Ib. 

Manganese Bronze—add 3 or 4 
Ib. zinc per 100 lb. 


When melted in open flame 
furnaces, the requirements may 
be double the above. 

Manganese bronze may be 
checked by pouring a bar 34x% 
x8 in. in a small chill mold, such 
as used for solder. Hold the lip 
of the ladle close to the end of 
the mold in order to produce 4 
smooth top ingot. 


Testing of Properties 
To test, do not nick it; rather, 
secure the rougher end in 3 
heavy vise, slip a piece of pipe 
over the bar and bend until tt 
breaks, The outside of the bend 
should be the bottom of the bat. 
The best physicals are ob 
tained if the bar breaks with 4 
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TABLE | 
Bronze and Brass Compositions 





Nominal Composition 
Cu. Sn. Zn. Pb. Cu. 
Pct. Pet. Pct. Pct. Pct. 


90.0 6.5 2.0 1.5 91.4 
88.0 6.0 4.5 1.5 89.3 
85.0 5.0 5.0 5.0 89.5 


83.0 4.0 7.0 6.0 88.3 


(2 Ni) 
77.0 5.0 6.0 10.0 


79.0 3.5 9.0 8.5 
80.0 3.0 10.0 7.0 
77.0 3.0 10.0 10.0 
78.0 2.0 13.0 7.0 
78.0 3.0 14.0 5.0 
81.0 2.0 15.0 2.0 
76.0 2.0 16.0 6.0 


87.8 
86.3 
86.0 
85.6 
83.9 
82.1 
82.65 
80.9 





Lead Free Basis 


Sn. Zn. 
Pct. Pct. 


6.6 2.03 
6.1 4.6 

5.25 5.25 
4.26 7.45 


Reference 


A.S.M.E. Recommended sub- 
stitute for 88-10-2 in 1917-18. 


Cast Metals Hand Book— 
Table 59, No. 1. Navy 46B8g. 


Cast Metals Hand Book— 
Table 59, No. 1, Navy 46B23c. 


Cast Metals Hand Book— 
Table 61, No. 1. 


Cast Metals cae Book— 


Table 59, No. 


(Author’s experience) 
Cast Metals Hand 
Table 61, No. 2. 


Cast Metals Hand 
Table 61, No. 3. 


11.1 
Cast Metals Hand 
13.95 Table 61, No. 4. 


14.75 gg Specfn.—B30-36, 


6.65 
9.84 
10.75 


5.55 
3.83 
3.23 
3.33 
2.15 
3.16 
2.04 
2.13 


Book— 
Book— 


Book— 


Color match for extruded 
metal, 


A.S.T.M. Specfn.—B30-28, 
No. 5. 


15.3 
17.0 








NOTE: Other purpose alloys such as “G” bronze, which is extensively used for heavy 
castings and pumps, sometimes require heat treatment. 





Max. 
88.0 8.0 4.0 0.20 


83.25 0.0 10.5 6.25 
84.5 1.2 9.5 4.8 


88.0 4.0 6.0 


88.0 


88.8 
88.76 





“G” Bronze—High Strength, 
8.0 4.0 Replace 88-10-2. Navy 46Mé6g. 
Very Ductile—Small disc 
rings. 


9.9 11.2 
1.26 9.98 


Harder—Larger disc rings. 


Special hardware, requires 
bending. 








NOTE: The last three alloys are used where castings require cold work after cast either 


by peening, rolling or bending. 


fine grain, like tool steel, when 
bent to about 30° from straight. 
If it bends double, it will have 
acoarse grain, much lower ten- 
sile strength, higher elongation 
and the zinc will have been 
about 2 per cent to 3 per cent too 
low with correspondingly higher 
percentages in copper. 





jim Allan Honored by 
Industrial Commission 


| R. ALLAN, assistant 


}) manager, Industrial En- 
gineering and Construction de- 
partment, International Harves- 
ter Co., Chicago, has been ap- 
Pointed a member, representing 
industry, of the Advisory Com- 
mittee of the Health and Safety 
Commission of the State of IIli- 
hois, by Alfred J. Borah, chair- 
man of the Illinois Industrial 

ommission. 

0. E. Mount, American Steel 
Foundries, Chicago, is chairman 
of the Employers’ Section of the 
same Advisory Committee. 

The foundry industry is for- 
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tunate to have two such excel- 
lent representatives on the IIli- 
nois Industrial Commission. 
Both Messrs. Allan and Mount 
have long been active in its 
work, and their appointments 
should provide the foundry in- 
dustry with representation which 
understands completely its prob- 
lems. 


Mr. Allan has been especially 
active in safety and hygiene 
work on behalf of the foundry 
industry, and for his efforts he 
was awarded the J. H. Whiting 
Gold Medal of A.F.A. at the 
1939 convention. He is well 
known to the industry especially 
for his work as chairman of the 
A.F.A. Industrial Hygiene Codes 
Committee. 





Plan Shrinkage Study 
of Brass and Bronze 


HE Research Committee of 
the Brass and Bronze Divi- 
sion of A.F.A. is undertaking 
research work in connection 
with the shrinkage of copper 


base alloys. The committee is 
composed of G. P. Halliwell, H. 
Kramer & Co., Chicago; N. A. 
Ziegler, Crane Co., Chicago; W. 
W. Edens, Ampco Metal, Inc., 
Milwaukee; and A. K. Higgins, 
Allis Chalmers Mfg. Co., Mil- 
waukee. 





Ed Westover Joins 
the Grede Foundries 


EDWARD WESTOVER, 

e formerly Executive Vice- 
President of the American 
Foundrymen’s Association, has 
joined the staff of Grede Foun- 
dries, Inc., Milwaukee, it has 


C. E. Westover 


been announced by W. J. Grede, 
President. 

Mr.- Westover’s new duties 
take him back into the foundry 
business on the executive staff, 
with special engineering and ad- 
ministrative responsibilities. He 
started his employment on Sep- 
tember 1, and is now comfortably 
located in a new home at 2434 N. 
Terrace Ave., Milwaukee. 

Ed’s many friends will wish 
him success in his new activities. 





“Choosing Women for War 
Industry Jobs,” is the title of 
Special Bulletin No. 12, issued 
by the Women’s Department of 
the U. S. Department of Labor, 
Washington, D. C., recommend- 
ing methods for developing a 
good program for the use of 
womanpower in war production 
industries. An extensive bibli- 
ography on the subject is ap- 
pended. 





Plant Personnel Problems Aided 
by Job Relations Training Plan 


HE Job Relations Training 

program, the third program 
offered war industries by the 
Training Within Industry divi- 
sion of the War Manpower Com- 
mission, now is being conducted 
in plants throughout the coun- 
try. First demonstrated to the 
foundrymen as a group at the 
1943 Foundry Congress in St. 
Louis, the program has since 
been adopted by a number of 
foundries as a part of their 
supervisory training work. 

Many foundries previously 
have given their supervisors an 
effective start in developing in- 
dividual skills in instructing 
through use of the Job Instruc- 
tor Training program of T.W.I. 
Of these firms, a large number 
have continued this work with 
Job Methods Training, designed 
to help foremen, lead men and 
group leaders work out improved 
methods of performing all kinds 
of small jobs. 

The Job Relations Training 
program presents a practical way 
to help supervisors develop skill 
in getting results through those 
they supervise. It helps them 
improve their understanding of 
individual employees, their abil- 
ity to size up personnel situa- 
tions, and their methods of deal- 
ing with people in the plant. 

Like the other training pro- 
grams offered by T.W.I., Job 
Relations Training is a stream- 
lined, standardized plan that ap- 
plies to any industry, anywhere, 
regardless of its size. It is con- 
ducted right at the plant to 
groups of 10 or 12 supervisors 
at a time, in five sessions of two 
hours each. Obviously, in that 
time it can present only a basic 
pattern for improving relations 
between employees and manage- 
ment, but it is conducted on a 
practical rather than theoretical 
basis by industrially trained 
men. 

How the program is conducted 
and some of the results it has 
accomplished in various plants 
was well portrayed in an article 


which carried the program early 
this year has since noted a 50 
per cent decrease in personnel 
grievances appealed beyond the 
immediate supervisor. 

An overflow crowd of foundry 
and other plant executives in the 
Chicago area attended a factual 
demonstration of the training 
program July 29 at Hotel La 
Salle, Chicago, at a meeting 
sponsored by the Illinois Manu- 
facturers’ Association. Since 
then, A.F.A. has recommended 
Job Relations Training to its 
company members and a number 
of A.F.A. Chapters have indi- 
cated interest in having the pro- 
gram demonstrated before their 
meetings. 

Because all three programs 
have wide application in the 
foundry industry, it is hoped 
that a number of chapters will 
follow suit. Those desiring 
further information should com- 


municate direct with local offices 
of Training Within Industry dj- 
vision, located in 22 major cities 
throughout the country. 





A.S.T.M. Issues New 
Alternate Provisions 


N ACCORDANCE with a spe. 
cial procedure, in the interest 
of expediting procurement or 
conservation of materials during 
the present national emergency, 
the American Society for Test- 
ing Materials has issued alter- 
nate provisions to standard 
specifications for aluminum-base 
alloy die castings (B85-42), 
shown in Table 1. Only the 
chemical requirements referred 
to in the 1942 issue of “A.S.T.M. 
Standards” are affected. 


Emergency alternate provi-j 
sions were also released for 
standard specifications for alloy- 
steel castings for structural pur- 
poses (A148-42), with only the 
physical property requirements 
being affected. The changes in- 


Table | 


Composition of Aluminum-Base Alloy Die Castings 
A.S.T.M. Specification EB85-42 





Copper, per cent 

Silicon, per cent 

Nickel, max., per cent 

Iron, max., per cent 

Zinc, max., per cent 

Manganese, max., per cent 

Magnesium, max., per cent 

Other elements, each 
max. per cent total 

Aluminum 





Alloy No. LXXIX-A 
Casting Alloy 
for Goose Neck Machine 


Alloy No, LXXIX-B 
Casting Alloy 
for Cold Chamber Machine 


remainder 








Table 2 


Minimum Physical Properties Required Under 


A.S.T.M. 


Specification EA148, Alloy Steel Castings for 
Structural Purposes 





Tensile Strength, 
min., psi. 


Class A: 
75,000 
85,000 


100,000 
105,000 


120,000 
150,000 





Yield Point, Elongation in 2 in., Reduction of Area, 
“  min., psi. min., per cent 


REGULAR GRADES 
40,000 24 35 
53,000 22 35 
EMERGENCY GRADES 
65,000 17 30 
85,000 15 30 


100,000 12 25 
125,000 10 20 


min., per cent 





ee 





ncy 


by Stuart Chase in the Septem- NOTE—The six grades listed above are considered applicable during the war Garg 
period. Two of the six grades are regular grades with no change in requirements, while 


ber 1943 Readers Digest. The other four are emergency grades with modifications intended to expedite production. — ses 
hese alternates are intended for use where the purchaser of a specific materia! cons! 


personnel manager of one plant them suitable and permissible for a certain application. 
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clude the former Class B cast- 
ings, now Class EB, which may 
be normalized, or normalized and 
tempered or drawn. Previously 
the heat treatment recommended 
for this class of casting was full 
annealing and normalizing, with 


quenching and drawing optional. 

Class C castings, now Class 
EC., of three grades, may be 
heat treated by liquid quenching 
and tempering or drawing to 
conform to minimum physical 
properties, as noted in Table 2. 





Chapter War Problems Groups 
Giving Valuable War Service 


ANY pressing war produc- 

tion problems have been 
aided by the War Problems Com- 
mittees of A.F.A, Chapters dur- 
ing the past year, although in 
most cases the information 
sought and provided is held con- 
fdential and not available for 
publication. Recently, however, 


7 two examples of how these local 


groups, serving without remu- 
neration, have materially helped 
foundries have come to A.F.A. 
headquarters. 


In the following condensed 
“case histories,” the problems 
were sent in to A.F.A. by two 
foundries and promptly referred 
to the War Problems Committee 
of the Western New York Chap- 
ter, which happened to be the 
chapter located nearest the ques- 
tioner. Both problems involved 
urgent production of war ma- 
terials, 


Problem No. | 


Question—Unable to remove sand 
adhering to port holes of steam en- 
gine gray iron cylinder castings, 
weighing approximately 225 lbs. each, 
alloyed with nickel and chromium. 
Castings cleaned by grit blast. Could 
dificulty be overcome by dipping 
castings in an acid bath? 

Suggested Remedy—Unless pene- 
tration is only mild, it is not prac- 
tical to remove the sand with an acid 
bath. Use of proper core mixture 
and the application of blacking 
should eliminate the trouble. Pene- 
tration resistant core mixture should 
€ used (two suggested mixtures 
given), but only on the areas sub- 
ject to penetration, with a good wash 
on the barrel. Areas affected must 
have _a relatively heavy coat of 
blacking. If design of the ports is 
such that the core can be wrapped 
With sheet asbestos, no special core 
Sand is required, provided the cores 
are properly wrapped. 


In this problem, as well as 
Problem No. 2, the suggested 
temedies were provided by the 
Gray Iron Division of the West- 
‘tn New York Chapter’s War 
Problems Committee, of which 
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Wm. S. Miller, Chas. C. Kawin 
Co., Buffalo, is Chairman, Other 
members of the Gray Iron Divi- 
sion group are Alex Rankin, 
Lake Erie Engineering Corp., 
Kenmore, N. Y., and M. W. Pohl- 
man, Pohlman Foundry Co., Inc., 
Buffalo. 


Problem No. 2 


Question—In producing a roll with 
cast teeth, the teeth are full of dirt 
and must be ground all over to re- 
move it, the dirt being caused by 
sand burning when contacting the 
iron. A solid metal pattern is used, 
with dry sand, and pattern is re- 
moved vertically. 


Suggested Remedy—Rough sketch 
of recommended pouring and gating 
system offered, using a combination 
shower gate and head. Cover or gate 
core must be of strong sand and the 
holes blackened. A fine oil sand core 
mixture should be used to produce 
a quality finish (suggested mixture 
given), with sufficient green strength 
so that cores can be handled in a 
green state. Permeability should be 
low enough (between 40 and 60) to 


give the required finish and prevent 
perietration. 

Hard ram core carefully and vent 
properly. Improved finish and great- 
er resistance to penetration obtain- 
able with addition of small percent- 
age (1 to 2 per cent) fine seacoal in 
mixture. Too much, however, may 
cause cold shuts or gas trapped teeth 
areas. Metal flask should be used to 
permit baking, and a facing 1 inch 
thick is satisfactory, backed up with 
regular core sand. Mold and bake at 
450° F. Job must be cast hot, pour- 
ing temperature about 2575 to 
2625° F. 


To date 14 A.F.A. Chapters 
have set up local War Problems 
Committees to handle similar 
problems for foundries within 
their immediate territories. Per- 
sonnel of these committees will 
be found in this issue on page 28. 





A.F.A. Member is Oldest 
Ordnance Worker in U.S. 


N STARTING his 52nd year 

of employment at the Rock 
Island Arsenal, September 12th, 
Herman E. Alex was recognized 
as the oldest ordnance worker in 
any government ordnance plant 
in the United States, in point of 
service. 

Last year when Foreman Alex 
was retired because he had 
reached the age limit of 70 years 
he told Gen. Norman F. Ramsey, 
aresenal commandant, “I would 
never have taken the job if I 
hadn’t thought it was going to 


How one foundry company combats the problem of absenteeism. Attendance record 

board at Hamilton Foundry & Machine Co., Hamilton, Ohio, placed at the time clock 

entrance to No. 2 foundry leaves no doubt in the minds of employees that reduction 
of absenteeism is the business of everybody in the plant. 





Among the latest A.F.A. members to receive the coveted Army-Navy "E" production 

award are the Belle City Malleable Iron Co. and the Racine Steel Castings Co., both of 

Racine, Wis. A colorful presentation ceremony marked the occasion, on August 21. Dis- 

playing the flag to assembled personnel and guests are Col. John Slezak (left), Deputy 

District of the Chicago Ordnance Division, Louis LaBelle (center), president of Local 
109 union, and C. S. Anderson (right), president of the two companies. 


be permanent.” The general im- 
mediately rehired Mr. Alex. 
A native of Davenport, Iowa, 


he attended local schools and has 
been connected with industrial 
plants of that territory all of his 
life, having first worked with the 
Davenport Machine & Foundry 
Co., Davenport, from 1889 to 
1892. He then served as molder 
at the Rock Island Arsenal until 
1911, when he was made general 
foreman, the position he holds 
at present. 

Major General L. H. Campbell, 
Jr., Chief of Industrial Service, 
Production, Office of the Chief 
of Ordnance, Washington, D. C., 
in addressing the opening meet- 
ing of the annual A.F.A. Con- 
vention, in Cleveland, recalled 
the days when he worked with 
Herman Alex at the arsenal and 
how the two of them connived to 
make it possible for Mr. Alex to 
attend the different meetings. 

“We had to twist around in 
those days, in order to get Her- 
man to the conventions, but I 
always saw that he went, and he 
never failed to come back with- 
out something new, something in 
advance of the art, as we knew it 
at the Arsenal at the time. That 
is why I feel that you have one 
of the livest associations I have 
ever known.” 

Mr. Alex has always been in- 
terested in local foundry associa- 
tion work and in that of the 
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national association. He was a 
charter member of the Quad City 
Foundrymen’s Association 
which later became the Quad 
City Chapter of the A.F.A. 





Horlebein Heads Non- 
Ferrous Advisory Men 


HE organization meeting of 

the Non-Ferrous Foundry 
Industry Advisory Committee 
appointed by O.P.A. recently, 
was held in Washington August 
24, with a number of members of 


the industry attending. E. W, 
Horlebein, Gibson & Kirk Co, 
Baltimore, Md., a Director and 
Past-President of the Chega. 
peake Chapter of A.F.A., was 
elected chairman of the advisory 
body. Mr. Horlebein is a Direc. 
tor and Past-President of the 
Chesapeake Chapter of A.F.A, 
and also serves as Vice-Chairman 
of the A.F.A. Foundry Cost 
Committee, representing the 
Non-Ferrous Founders’ Society, 
of which he is Vice-President. 





Special Bulletin No. 11, “A 
Guide to the Prevention of 
Weight-Lifting Injuries,” has 
been issued by the Div. of Labor 
Standards, U. S. Department of 
Labor, Washington, D. C., de- 
scribing and illustrating stand- 
ards for reducing work injuries 
due to handling of materials. 
Elimination of lifting hazards, 
of primary importance, involves 
over-all planning of process and 
work methods, selection of em- 
ployees, training, and continuous 
supervision. 





Indication that the foundry in- 
dustry ranks among the leaders 
on the home front is found ina 
recent WPB release, showing 
that the production of magne- 
sium castings alone has reached 
a rate three times as great as at 
the time of the Pearl Harbor 
attack, 





ARRY W. DIETERT, 
Harry W. Dietert Co., 
Detroit, has asked A.F.A. to 
assist in obtaining samples of 
molding sands, cores and core 
or mold washes for a new 
investigation being under- 
taken by his company on the 
application of hot permea- 
bility to casting defects. A 
large number of samples is 
necessary so as to obtain suf- 
ficient data for sound conclu- 
sions on the relation of this 
property to such defects as 
scabs and metal penetration. 
Foundries who provide 
sample material will be fur- 
nished with test data and Mr. 





Wanted: Samples of Sands for 
New Study of Hot Permeability 


Dietert’s comments when the 
investigation is concluded. 
Two-quart sealed samples of 
materials used in the foundry 
are desired, together with a 
small section of the defect 
caused, it is felt, by the sand. 
A general description of the 
size of casting, method of 
molding, temperature of metal 
and general metal specifica- 
tions also are requested. 

Those interested should 
communicate direct with Mr. 
Dietert’s company, 9330 Rose- 
lawn Ave., Detroit, Mich., as 
all phases of the investigation 
are being conducted solely by 
that firm. 
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Among the entries in the recent A.F.A. Student Engineering Essay Con- 
test, sponsored by the Committee on Cooperation with Engineering Schools, 
was the following article on Magnesium Alloy Sand Castings, which was 


awarded second prize. 


Like all student papers, its presentation is not neces- 


sarily intended as a contribution to the technical literature of the industry, but 
rather as an incentive to other students and apprentices. 








Some Developments in Theory and Practice 
of Magnesium Alloy Sand Castings 


HE Bronze Age is past; the 

Iron Age is passing; the 
Third Metal Age is arriving—the 
Age of Magnesium. 

Its raw materials are illimit- 
able. Therefore, it must inevit- 
ably affect the technique of in- 
dustrial production everywhere. 
Magnesium and its alloys have 
special properties which give 
engineers and designers new op- 
portunities, and open still newer 
fields to the research worker and 
scientist. 


The outstanding property is a 
low specific gravity—only two- 
thirds the weight of aluminum, 
only one-fourth the weight of 
cast iron. Add to this a high 
strength-to-weight ratio, ductil- 
ity, high thermal and electrical 
conductivity, ease of fabrication 
and justification, for the coming 
Magnesium Age is evident. 

The principles underlying 
sand foundry practices for mag- 
nesium alloys are generally simi- 
lar to those used for other 
metals. However, the ultimate 
physical makeup, and a_pro- 
nounced chemical reactivity give 
tise to certain exceptions. These 
points of difference are necessi- 
tated by a low density of the 
molten metal, which is slightly 
more than 1.5 at 1300° F., a com- 
paratively high shrinkage, when 
unrestrained, of 3/16 in. per ft., 
and a high rate of oxidation at 
temperatures above the melting 
Point of 1125° F. 

The means by which these 
factors affect casting techniques 
will be treated in some detail in 
the following pages. Although 
all pertinent detail cannot be in- 
cluded, the following procedures 
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By Gerald Golden 
Illinois Institute of Technology, Chicago 


will present magnesium sand 
foundry practice fairly com- 
pletely. 


History and Extraction 

Magnesium was isolated as 
early as 1808 by the English 
chemist, Sir Humphry Davy, 
who gave a detailed report in 
his “Electrochemical Researches 
on the Decomposition of the 
Earths.” However, the metal re- 
mained little more than a labora- 
tory curiosity for over 100 years, 
due to the commercial difficul- 
ties in obtaining it. 

In 1828, the French chemist, 
Bussy, submitted to the Acade- 
mie Royale a sample of magne- 
sium which he had produced by 
reducing anhydrous magnesium 
with potassium. By 1830, Bussy 
had also devised the production 
of anhydrous magnesium chlor- 
ide from magnesia, carbon, and 
chlorine, a method upon which 
the present industrial manufac- 
ture of anhydrous magnesium 
chloride is based. 


Veiled in Mystery 

Although these discoveries oc- 
curred rather early, industrial 
development in the production 
of magnesium began only on a 
modest scale toward the close of 
the last century, when small 
quantities intended for pyro- 
technic purposes were produced. 
The magnesium industry had its 
start in this country in 1915, but 
only in recent years has suffi- 
cient tonnage been produced to 
reduce the cost to a point where 
it can compete with other metals 
as an engineering material. 

Having just‘emerged from the 
chrysalis, the details of magne- 


sium extraction processes are 
shrouded in mystery but, 
broadly speaking, the following 
three methods are employed: 


(1) Electrolysis of fused 
chlorides. In Germany, the 
double chloride or carnallite, 
Mg. Cl,. KCl. 6H,O, is employed, 
being obtained from the Stass- 
furt deposits; while in America, 
MgCl, from Michigan brine 
wells is utilized. 

(2) Electrolysis of a solution 
of the oxide in molten fluorides. 
The oxide is obtained by calcin- 
ing magnesite, Mg.CO,, or, as in 
recent developments, by special 
treatment of dolomite, Mg.CO,. 
CaCo,. 

(3) Reduction of the oxide in 
the presence of carbon. In this 
process, the reduction takes 
place in an electric arc furnace 
in an inert atmosphere such as 
hydrogen, the gaseous metal be- 
ing condensed and redistilled. 

All of these processes produce 
magnesium of better than 99.9 
per cent pure. 

Magnesium forms alloys with 
most of the common metals 
yielding products with a wide 
range of properties. The com- 
position of most of these alloys 
may be divided into two general 
groups: (a) Those having only 
one alloying addition, usually 
10 to 12 per cent aluminum, or 5 
to 6 per cent zinc, and (b) those 
having two or more alloying ad- 
ditions. These additions include 
aluminum and zinc in varying 
proportions, with other metals 
such as manganese and non- 
metals such as silicon. 

A typical alloy in wide use for 
sand casting is Dowmetal C, or 
A.S.T.M. alloy No. 17. This al- 
loy has the composition: Al 8.3 
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to 9.7 per cent; Zn 1.7 to 2.3 per 
cent; Mn 0.10 per cent; Si 0.5 
per cent; the remainder Mg. 
Magnesium, having a great af- 
finity for oxygen, will react most 
violently with moisture. There- 
fore, it becomes necessary to add 
certain specified agents to the 
sand to prevent this interaction. 
The first inhibitors were de- 
veloped by German foundrymen, 
who discovered that sulphur and 
boric acid would protect mag- 
nesium base alloys cast in green 
sand. Later research has shown 
that a large number of chemicals, 
particularly various fluoride 
salts, will act as inhibitors. 


Sand Agents 


The agents added commonly 
include certain more or less vola- 
tile matter and, broadly speak- 
ing, may be divided into two 
groups. The first group includes 
those designed solely to give a 
neutral atmosphere adjacent to 
_the metal. Representatives in 


this category are pitch, naptha- 
lene, and such volatile organic 
salts as ammonium oxalate. Sul- 
phur also belongs to this class, 


and acts by filling the mold with 
the inert gas, sulphur dioxide. 

In the second category are 
those compounds which disen- 
gage hydrogen fluoride while in 
contact with hot metal. This 
compound has a pacifying effect 
on the metal, and perhaps ren- 
ders a protective coating of mag- 
nesium fluoride as well. Origin- 
ally, ammonium acid fluoride and 
ammonium borofluoride were 
used for this purpose, but they 
have been replaced largely by 
the cheaper ammonium silico- 
fluoride. 

In addition to the two groups 
already mentioned, there is a 
third agent which seems to fall 
into both classes. Thus, boric 
acid not only yields a protective 
atmosphere, but also forms a 
superficial coating of magnesium 
borate on the melt. 

Present practice seems to in- 
clude part or all of the various 
inhibitors, according to individu- 
al practices. American found- 
ries are using combinations of 
several agents, although practice 
holds to boric acid and sulphur. 
Exceptionally good results have 
been obtained with an equivalent 
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mixture of sulphuric acid, borax, 
and sulphur. In green sands of 
low permeability, better protec- 
tion has been obtained by re- 
placing part of the sulphur and 
boric acid with fluoride salts. 


Methods Vary 

The amount of inhibiting 
agent required depends upon the 
sand used, and the section thick- 
ness of the casting produced. 
Generally, the larger the cross 
section and the less permeable 
the sand, the more inhibiting 
agent will be required. In most 
cases 4 per cent to 10 per cent 
by weight will be found satis- 
factory. 

The method of adding these 
agents to the sand varies with 
the compounds used. When boric 
acid and sulphur mixtures are 
employed, they are added dry in 
the muller, but when ammonium 
fluoride is to be incorporated, the 
practice adopted is to prepare a 
saturated solution of the fluoride 
in water at 175° F., and add to 
the sand in sufficient amount to 
have a moisture content of 3.3 
to 5.0 per cent. 

The concentration of agent 
slowly decreases as the sand is 
used. Consequently, more agent 
must be added to maintain the 
proper degree of protection. 
This is done by holding the 
water soluble salts within set 
units, by the addition of am- 
monium silicofluoride and boric 
acid. The CS, soluble content 
of the sand determines the 
powdered sulphur additions. 


Molding Sands 

We are indebted to the French 
for a large volume of research 
upon sands for magnesium cast- 
ing. The most desirable char- 
acteristics demanded are those 
associated with high permea- 
bility. The sand should be as 
open as possible, consistent with 
the required casting finish. A 
highly permeable sand is an es- 
sential which is dictated by the 
following three facts: 

1. An open sand will reduce 
the back pressure of the air in 
the mold, thus facilitating the 
flow of the ultra-light molten 
metal into the mold cavity. 

2. Much gas is evolved dur- 
ing cooling and solidification, 
particularly when the melt has 


contained a fair proportion of 
gates and risers. 

3. Less tempering water js 
needed for an open sand, thus 
evolving less steam and, conse- 
quently, decreasing the tendency 
to reaction between steam and 
metal. 

On the basis of their research, 
the French have insisted that the 
clay content of any natural sand 
used should not be higher than 
15 per cent, with a moisture con- 
tent of not more than 6 per cent, 
However, later experience 
proved that sands of even 10 per 
cent clay content are unsatis- 
factory for magnesium practice. 
For one thing, the water content 
required for temper is high, and 
this results in considerable steam 
formation as the mold is filled. 


Controlling the Properties 


The permeability of these 
sands is comparatively low, the 
resulting poor venting requiring 
the addition of an _ excessive 
amount of inhibiting agent. It 
is true that several magnesium 
foundries throughout the world 
have used natural sand, but all 
recent experiences have shown 
the definite advantages of syn- 
thetic sands in magnesium cast- 
ing. 

By the use of synthetic sands, 
the properties may easily be 
controlled. The base of the mix- 
ture is a washed silica sand, 
having the maximum silica con- 
tent and of fairly large grain 
size. 

Bond is added in the form of 
bentonite, a colloidal clay, which 
absorbs water, thus taking the 
place of the bond in natural 
sands. It is the variation in clay 
content and grain size which 
makes natural sands so uncertaif 
in their behavior for magnesium 
molding purposes. 

Synthetic sands, while entirely 
adequate from the permeability 
standpoint, tend to dry out 
easily and give rough surfaces 
on castings. This is overcome by 
the use of approximately 1 pe 
cent ethylene glycol in the sané, 
which permits the use of !es 
water and increases the work: 
ability of this sand by including 
a high resistance to evaporatio? 

It is stated by some sources 
that ethylene glycol additions 
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have further inhibitive action on 
oxidation, but that point is as yet 
a matter of contention. 

After each use, the sand is con- 
ditioned, tempering, mulling, 
and aerating being done in 
standard equipment. The sand is 
freed from all foreign material 
before being returned to the 
molder, as these inclusions have 
a tendency to produce physical 
defects in the form of blows. 

Melting Techniques 

From these general details, it 
is evident that in developing a 
sand technique, it is essential to 
bear in mind two major consider- 
ations, uniformity in quality of 
the sands employed and the rec- 
tification of sand mixtures to se- 
cure the properties desired. A 
sure way of obtaining the correct 
values for the various properties 
of the sand—that happy compro- 
mise of physical and chemical 
properties—is to use synthetic 
sand. 

The modern method of melt- 
ing magnesium consists of two 
operations, melting and refining. 
Large melting units, which are 
gas or oil fired, are used for basic 
melting and have a capacity of 
1,000 to 2,000 lb. From these 
units, of both the center tilting 
and nose tilting types, the metal 
is poured into small individual 
crucibles at about 1300° F. The 
small crucibles are then placed 
in their furnaces and the refining 
process of super-heating the 
metal to approximately 1650° F. 
is accomplished. 

The crucibles are made of low 
carbon steel. They are used with- 
out any protective wash, molten 
Magnesium being almost com- 
pletely inert as regards to iron. 
Furnace design and combustion 
control should minimize scaling 
on the outside of crucibles. A 
Violent reaction of the thermite 
type is to be expected if molten 
magnesium, from a leaking cru- 
tible, comes in contact with hot 
Iron scale. 

Care of the Crucible 
he crucibles are examined 
thoroughly every day. The pot 
s filled with water and allowed 
to soak completely to remove en- 


; usted oxides and nitrides. 


here is a noticeable reaction 
between the water and the en- 
‘rustation and a pungent smell 
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of ammonia from the action of 
the nitride. The crucibles are 
then dried thoroughly and 
brought to red heat. If, upon 
examination, portions of duller 
red than the general are indi- 
cated, flaws will no doubt be 
evident. If, on testing with a 
blunt hammer, a dent is formed, 
the crucible should immediately 
be scrapped. 

If the crucible should pass 
this test, it should, nevertheless, 
be further tested when cooled to 
normal temperatures. This is 
done in a similar manner. The 
sound emitted on striking the 
metal with a hammer should be 
of uniform characteristics, the 
least difference being a possible 
indication of a discontinuity of 
the metal. At this spot, harder 
hammering should be performed 
to ascertain the presence of a 
soft spot. On the slightest dent- 
ing, the crucible should be 
scrapped. 

As described earlier, magne- 
sium is the most readily oxidiz- 
able of the common metals, and 
ordinarily much magnesium ox- 
ide and nitride will be formed 
during the melting process. The 
purpose of magnesium fluxes is 
twofold. They are used for ox- 
ide and nitride removal or re- 
fining, and for covering the mol- 
ten metal in order to isolate it 
from the action of the atmos- 
phere. 

Function of Fluxes 

Among the fluxes for magne- 
sium alloys, we find the chloride 
and fluoride salts. The basis of 
all magnesium fluxes is magne- 
sium chloride. From the chemis- 
try of magnesium it follows that 
all fluxes used must be in the 
anhydrous condition, otherwise 
there is danger of an explosive 
reaction. 

The technique of fluxing is a 
determining factor in the pro- 
duction of good castings and 
generally occurs in the follow- 
ing manner: The charge of 
sprues and virgin metal is placed 
in the furnace and a sprinkle of 
flux is added. The function of 
this flux is to form a protective 
cover on the metal as it liquefies. 

It will be found necessary to 
add a little flux from time to 
time, as the temperature rises, 
in order to achieve a continuous 


cover on the molten metal. At 
1300° F the metal is poured into 
the small crucibles and is ready 
for refining. 

The crucible is placed in a 
small gas or oil-fired furnace 
and flux equal to about 2 per cent 
of the metal charge is added. 
The metal is then stirred with a 
rod to give a rotational motion 
to the melt. During the stirring 
operation, flux is added in suffi- 
cient quantity to form a fairly 
heavy coating on top of the melt. 

At the end of the refining 
process, if the stirring operation 
and fluxing is done properly, the 
metal will have a silvery luster. 
The flux résidue is then scav- 
enged from the crucible, or al- 
lowed to settle according to the 
physical properties of the flux. 
The important thing is to secure 
complete separation from the 
melt. 

Threefold Action 

The theory: of fluxing is inter- 
esting. The action is probably 
threefold. 

First, magnesium chloride can 
readily take up oxygen, thereby 
forming magnesium oxychloride. 
During fluxing, the formation of 
oxychloride proceeds at the ex- 
pense of the oxide in the melt, 
and the molten flux is thickened 
at the same time. Secondly, ox- 
ide and foreign matter may be 
taken into combination, or ab- 
sorbed in other constituents of 
the flux. The third action is 
probably a purification by ab- 
sorption. 

The initial process intimates 
mixing of the molten flux, dis- 
persing it throughout the metal 
occluding microscopic and ultra 
microscopic particles and slowly 
precipitating these impurities 
during the flux-metal separation. 

After stirring is completed, an 
iron-constanten or chromel-alu- 
mel thermocouple is inserted and 
the surface of the metal is cov- 
ered with flux. Particular atten- 
tion is given to the area near the 
crucible wall and thermocouple. 

The crucible contents are then 
heated to approximately 1650° F. 
and allowed to cool to casting 
temperature between 1400 and 
1600° F., consistent with the 
casting section to be poured. The 
superheating operation has a re- 
fining efféct on the grain size 
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with the consequent advanta- 
geous mechanical properties. 
When the crucible is ready 
for casting, the surface of the 
melt is cleaned by carefully re- 
moving the cover of flux and ox- 
ide. As the metal readily burns 
at this temperature (as soon as 
the flux cover is removed), steps 
must be taken to isolate it from 
the atmosphere. This is done by 
dusting the metal surface with 
a powder containing 80 per cent 
sulphur, 17.5 per cent boric acid, 
and 2.5 per cent ammonium boro- 
fluoride. 
Care Against Burning 

After the casting has been 
poured, the crucible is returned 
to the melting floor and cleaned, 
preparatory to charging. If 
proper casting practice has been 
followed, a heel of metal 2 in. or 
3 in. deep is left in the crucible. 
The desirability of the residual 
metal is evinced by the following 
two facts: 

1. The danger of flux inclu- 
sions in the poured metal 
is minimized. 

2. The melting down of the 
next charge is facilitated. 

The side walls are then spudded 
down, and the sludge and dross 
are removed from the crucible. 
During the cleaning operations, 
flux is added to the metal to in- 
hibit burning. The crucible is 
now ready for the next cycle of 
operations. 


Molding and Pouring Practices 

The art of producing good 
magnesium alloy castings de- 
pends not only upon adequate 
use of risers and chills, but upon 
the chemical and physical prop- 
erties of the metal as well. These 
latter considerations apply espe- 
cially to molding and pouring 
techniques. 

Because of the low heat of 
fusion, the metal must be poured 
at a sufficiently high tempera- 
ture to produce castings free 
from misruns, although not so 
high as to introduce defects 
caused by sand attack and burn- 
ing. 

Normal pouring temperature 
lies between 1300 and 1600° F. 
A slight increase above 1600° F. 
is allowed for exceptionally thin 
walled castings, although gen- 
erally the most suitable casting 
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temperatures for the majority of 
castings is between 1350 and 
1500° F. To combat sand attack 
and excessive burning, the cast- 
ing must be gated efficiently to 
enable the metal to run smoothly 
into the mold. 

Running methods which lead 
to turbulence must be avoided. 
Although this last requirement 
is desirable in the founding of 
all metals, it is of major import- 
ance in the production of sound 
magnesium castings. Turbulence 
of any kind has a tendency to 
increase oxidation, due to the in- 
creased exposed surface area. 
The resulting oxide skin forma- 
tions, which have about the same 
specific gravity as the molten 
metal, do not separate but are 
swept into the mold, where they 
rise to the cope side and appear 
as surface defects after sand 
blasting. 


Minimum Turbulence 

Excessive turbulence also may 
trap bubbles of air, which appear 
as blows on the cope side after 
cleaning. Therefore, it is evi- 
dent that the running and grat- 
ing of magnesium alloy castings 
is a vital factor, and great con- 
sideration must be placed on the 
subsequent molding methods. 

Good magnesium practice fav- 
ors the increase of pressure of 
metal in the runners, by increas- 
ing the number of downgates, 
rather than by increasing the 
height or diameter of the sprue. 
If the downgate is unavoidably 
high, the free fall of metal 
should be broken by means of 
staggered steps. 

The trend of modern practice 
is to gate the casting in a way 
that will bring it into the bot- 
tom of the mold with a minimum 
of turbulence. The runner chan- 
nel is led into a blind end past 
the gate, where any dross that 
is carried from downgate is 
trapped. Clean metal then flows 
through the gate into the mold 
proper. 

Patented methods of ensuring 
a steady flow of clean metal is 
to provide skimming appliances. 
These take the form of perfor- 
ated skim gates and pads of steel 
wool. Skim gates are now used 
on all molds. Material for this 
purpose is 90 lb. sheet tin, with 


No. 4 or No. 6 perforations, 
Since either screen has approxi. 
mately 30 per cent opening, the 
sprue must be flared at the 
screen to allow for this choke. 
The screen enjoys the double 
function of removing oxide par. 
ticles and smoothing out the flow 
of metal. 

The position of the skim gate 
is usually at the bottom of the 
downgate, and immediately adja. 
cent to the runner. Pads of steel 
wool are usually used in con- 
junction with the screen. 

The grain of the material and 
the thickness of the pad is de- 
pendent upon the size and feed. 
ing rate of the casting. The steel 
wool pad is usually placed above 
the skim gate at the bottom of 
the sprue, where it also acts as 
a cushion to prevent the metal 
from splashing. 

Another factor of considerable 
importance is pouring technique. 
A correctly designed pouring 
basin must be used on all molds. 
They may vary in size from smal] 
cast iron ones on bench molds 
to large ones molded from green 
sand used on floor molds. Cast 
iron pouring basins are carefully 
preheated and kept dry, to pre- 
vent the molten metal from spat- 
tering. 


Pouring Is Important 

The basin should be designed 
to allow the metal to quiet down 
before entering the sprue, and 
also to allow pouring without 
direct impingement on the sprue. 
The metal should be poured per- 
pendicular to the long axis of 
the pouring basin, and into that 
part of the basin opposite the 
sprue. Pouring directly into the 
sprue washes oxide skins into 
the mold, thereby increasing the 
possibility of oxide inclusions in 
the casting. 

Now that we have discussed 
the preliminary methods of gtt: 
ting the metal into the mold, let 
us digress on the subject of gat 
ing practices. 

By reasons of the properties 
of molten magnesium, castings 
must be run freely, and it is ge™ 
erally advisable to fill the cast 
ings through numerous small § 
gates. This is desirable becaus 
molten magnesium loses its he@! 
so rapidly that any attempt 
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flow metal any great distance 
through a thin section of casting 
will result in misruns. 

A common type of gating is 
to place a ring runner completely 
around the casting, with a num- 
ber of gates entering the casting 
uniformly around its circumfer- 
ence. Care is taken to avoid 
sharp corners where the gate 
joins the casting for, as the me- 
chanical strength of magnesium 
alloys at elevated temperatures 
is low, there is always a tendency 
for cracks, due to contraction, to 
occur at such places. 

Venting facilities are also pro- 
vided in the tops of runners to 
prevent the building up of back 
pressure. This is of special im- 
portance when molds are poured 
at high temperatures. 


An Inherent Effect 

It is standard practice to run 
magnesium castings from lower 
sections in order to achieve the 
previously discussed unbroken 
fall of metal. This puts the hot- 
test metal at the bottom of the 
casting, and there will be a tend- 
ency for solidification to begin 
at the top. 

This is contrary to normal 
ideas of the foundryman, al- 
though this tendency can be 
overcome by placing risers over 
the gates. However, the gating 
results will be favorable only 
when every portion of the solidi- 
fying casting is in contact with 
the liquid metal at any time dur- 
ing solidification. 

Unfortunately, magnesium al- 
loys at present suffer from an 
inherent effect; they have a pro- 
tracted freezing range, condu- 
Cive to intercrystalline cavita- 
tion or micro shrinkage. This 
occurs because freezing develops 
at a number of centers of solidi- 
fication, with deposition of high 
point material, and continues in 
layers of constantly changing 
Composition, each layer being 
ticher in eutectic constituent 
and of lower melting point, un- 
til the growth of any one crystal 
8 restricted by that of its neigh- 
bors. 

At this point a liquid eutectic 
‘xists, surrounding a number of 
Cored solid solution crystals. 
The crystals contract, starting 
Where the casting is coolest, and 
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the eutectic material flows to- 
ward the fissure to fill the par- 
tial vacuum created. Unless the 
hotter part of the casting is im- 
mediately adjacent to an ade- 
quate riser, it is thus impov- 
erished of eutectic material and 
becomes unsound and porous. 

To combat this effect, large 
risers and chills are utilized. Be- 
cause of the light weight and low 
heat content of the metal, it is 
necessary that the riser be con- 
nected as directly as possible to 
the section to be fed. The num- 
ber of risers, of course, varies 
with the size and shape of the 
castings but, undoubtedly, the 
riser-weight to casting-weight- 
ratio is larger for magnesium al- 
loys than for any other metal. 

Chills are used to equalize the 
freezing of heavy and light sec- 
tions, the idea being to favor- 
ably dispose the temperature 
gradient towards directional 
solidification. They are usually 
made of cast iron, the thickness 
of the chill being dependent 
upon the thickness of the por- 
tion of the casting to be cooled, 
and upon the quantity of metal 
which flows past it while filling 
the mold. 

The chills are usually rough 
and provided with holes in order 
to allow liquid metal to lie well. 
They are sandblasted before each 
use, and are usually preheated 
before closing the mold. 


Core Practice 

An open sharp sand is defi- 
nitely the rule for core practice 
of magnesium casting. Most core 
troubles can be traced to failure 
to provide adequate venting 
facilities, or to lack uf attention 
to details which insure a mini- 
mum of gas evolution. 

In choosing a binder, first con- 
sideration must be given to the 
ease with which cores can be re- 
moved from the casting. The 
relatively low heat content of 
the metal will not burn out the 
core bond as in the casting of 
heavier metals. Generally, any 
good quality core oil is suitable 
for use, but preference should be 
given to those forming a mini- 
mum of gas evolution. 

Wood resin binders are now 
being used with a marked de- 
gree of success. The resin 


bonded core bakes more quickly, 
leaves the core box cleaner, and 
shakes out easily. Cereal bonded 
cores find limited application as 
they tend to absorb moisture, re- 
quiring special care to keep them 
warm before using. 

Core sand must be treated with 
an inhibitor to prevent burning 
of heavy metal sections. Two 
types of practice have been de- 
veloped for obtaining inhibition. 

First, low percentages of sul- 
phur and boric acid are mated 
with core sand before making 
the core. Second, baked cores 
are sprayed with an aqueous 
solution of fluoride. The sprayed 
cores are then returned to the 
oven for a short drying period, 
10 to 20 min. 

In cases where very heavy 
metal sections contact the core, 
combinations of both practices 
are used. Sulphur is sometimes 
painted on parts of cores for ad- 
ditional protection. However, the 
danger of too heavy a sulphur 
coating, with the resulting 
bubble formation, reduces this 
practice to a limited extent. 

A typical core sand mixture 
for general use follows: 


Eee 1000 parts 
ee eee 12 parts 
SERRE EPR 8 parts 
ESS ee 13 parts 
BOERS BCI .q...20ecccscsereiese 13 parts 


Standard A.F.A. specimens, 
before and after baking two 
hours at 420° F. will approxi- 
mate the following properties: 

ID vieicsccisnsiitisstessbetiti 85 

PI ican abet cceiias 85 

Baked Tensile Strength, psi. 120 

Green Compressive 

Een 0.3 

The addition of more oil will, 
of course, produce a stronger 
core, but care must be taken to 
avoid excessively strong inter- 
nal cores, as they may cause 
cracks in the casting after solid- 
ification. In general, the core 
should be as soft as possible, con- 
sistent with the increased frag- 
ility and difficulty in handling. 

The temperature of baking is 
dependent upon the amount and 
kind of binder used but, gen- 
erally, the cores are baked be- 
tween 400 and 450° F. Due to the 
high dimensional accuracy re- 


*The sand is a mixture of 60 per cent, with 
65 average grain fineness, and 40 per cent 
with 100 average grain fineness, Moisture con- 
tent from 6 to 7 per cent by weight. 
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quired, dryers are used most ex- 
tensively. 

To facilitate pasting, the join- 
ing surfaces are painted with a 
1 to 3 shellac-alcohol solution to 
give a stronger surface. Care is 
taken that the paste does not 
come through to the surface of 
the core with resultant danger 
of a blow. 

Shallow surface defects and 
joint lines may be smoothed with 
the following mixture, made up 
to a soft paste with denatured 
alcohol, containing a little lubri- 
cating oil for bond: | 


Sand (200 mesh) 
Talc 


Boric Acid 

The pasted area is then thor- 
oughly dried in the oven. 

As in the case of molding 
practice, chills are placed in the 
cores where necessary, and may 
be a standard button shape or 
formed to fit the contour of the 
surface. 

Precautions are taken to pre- 
vent condensation of moisture 
on the chill. This is best accom- 
plished by the use of some type 
of coating, which must be thin 
and contain no material which 
will give off gas upon contact 
with hot metal. 

A suspension of talc in alcohol 
containing 1 oz. of resin has 
been found to be a satisfactory 
coating material. The chill must 
be free from any rust or mois- 
ture. 

Cores which do not go directly 
from the baking racks and as- 
sembly benches to the molding 
floor are stored in a dry, warm 
room, maintained at a tempera- 
ture of at least 100° F. This 
minimizes moisture absorption 
and thereby eliminates the 
foundry troubles incident to 
damp cores. 


Heat Treatment 

Prior to 1934, the effects of 
heat treatment on the commer- 
cial alloys of magnesium were 
not fully understood, and it was 
frequently stated that no im- 
provement in mechanical proper- 
ties could be achieved by this 
means. 

As a result of intensive re- 
search, more light was thrown 
on the equilibrium conditions be- 
tween magnesium and its more 


75 parts 


2 parts 
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important alloying constituents. 
This work proved conclusively 
that the alloys of magnesium, 
with aluminum and zinc, derive 
considerable benefits from both 
solution treatment, and second- 
ary precipitation from the super 
saturated solid solution, or age- 
ing treatment. . 

The heat treatment of magne- 
sium alloys is, tersely, a process 
which needs careful control of 
temperature, the absolute exclu- 
sion of oxygen from the furnace 
atmosphere, and uniform heating 
throughout the charge being 
treated. This is usually effected 
in a gas tight furnace, employ- 
ing an inert atmosphere to pre- 
vent reaction between oxygen 
and magnesium at elevated tem- 
peratures. For temperatures up 
to 800° F., it has been found that 
SO, at a concentration of ap- 
proximately 0.5 per cent is satis- 
factory. 

The furnace used is either 
electric or gas fuel operated, 
with a vertical type fan in the 
top to provide a gently circula- 
ting atmosphere. This circula- 
tion effect produces a constant 
degree of heat flow throughout 
the furnace and through the 
charge of castings under treat- 
ment. 


Metal Is Plastic 


Equal heating and elimination 
of “hot spots” is particularly im- 
portant, if equivalent mechanical 
properties are to be obtained in 
the product. 

Small castings can be placed 
on trays and treated normally, 
but larger castings must be pro- 
vided with jigs or cast with tie 
bars. This is necessary because 
the metal is exceedingly plastic 
at the solution temperature, and 
bulky castings with heavy sec- 
tions will naturally distort un- 
der their own weight, if uncon- 
trolled. 

The temperature and duration 
of solution heat treatment are 
dependent upon the alloy and 
cross section of the casting. 


The preheating time can be 
considered as a “static” opera- 
tion, and when it has elapsed the 
actual timing of treatment dura- 
tion should be fixed. The “static” 
time should not be less than two 
hours, and the over-all times for 


two common magnesium sand 
casting alloys are: 
Dowmetal H 12 hrs. at 730° F, 
Dowmetal C 20 hrs. at 760° F, 
Similarly, ageing or precipita. 
tion hardening treatment occurs 
at the following rates: 
Dowmetal H 7 hrs. at 320° F, 
Dowmetal C 12 hrs. at 350° F, 
The properties obtained by 
heat treatment are both remark- 
able and interesting. The solu- 
tion heat treatment results in in- 
creased ductility, tensile 
strength, and toughness without 
changing the yield strength or 
hardness. These properties will 
account for the high impact re- 
sisting characteristics of these 
alloys. 


Subsequent Treatment of Castings 

Further heat treatment, car- 
ried out on the solution heat 
treated alloy, will result in a 
precipitation process which aug- 
ments the tensile strength but 
reduces the ductility. 

Consequently, the sphere of 
usefulness of the solution heat 
treatment and aged castings is 
necessarily confined to the 
statically loaded components, as 
against the live load applications 
of the solution heat treated 
alloys. 

After cooling for a safe period 
of time, following the pouring 
operation, the castings are 
shaken out by hand or on vibra- 
tory screens. The cores are then 
removed by vibrating with the 
aid of air and hand tools. 

After being hot inspected, the 
castings are sandblasted or 
blasted clean. Spring tempered, 
metal cutting band saws, with 
4 to 5 teeth per in. running at 
linear speed of 4,000 to 9,000 ft. 
per min., are then used to cut of 
the gates and risers. Care is 
taken to avoid core wires, skim 
gates, or other iron in the cast: 
ing as the sparks thus induced 
would cause ignition. 

On large castings, or on cast: 
ings where protrusions cannot be 
reached with the band saw, chip- 
ping must be used. A cold chisel 
and hammer or a pneumatic chip- 
ping tool may be used. If heat 
treatment is required, it is ust 
ally done at this point before the 
final cleaning operations. 

The cleaning room operatioms 
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consist of grinding, filing, and 
bufing. Saw marks, fins, and 
rough spots are ground smooth 
with the casting surface, and as 
much of the general cleaning 
operation as possible is done on 
the grinding wheels. Rough 
grinding is best done on grind- 
ing wheels with a grain size of 
about 20 to 30. 

Surplus metal, fins, etc., which 
are inaccessible to the grinding 
wheels are removed with rotary 
fling tools. These machines af- 
ford much faster production 
than hand filing, and can be re- 
sharpened at considerable saving 
over new equipment. These ro- 
tary files are mounted on flexible 
shafts with adjustable speeds up 
to 3600 rpm. 

If a smoother surface than 
that obtained by grinding and 
filing is required, the casting has 
tobe polished. Polishing is done 
on felt wheels whose surface is 
covered with glue and rolled in 
diferent grades of aluminum 
abrasive. 


Removing Fire Hazard 

Grinding, filing, polishing, and 
similar operations produce a 
metallic dust that constitutes a 
fire hazard. Grinding and polish- 
ing wheels are provided with a 
dust collector which brings the 
dust into a spray of water as 
soon as possible. The. overflow 
water from the dust collector 
goes into a settling tank where, 
upon removal, the sludge is 
mixed with 5 parts of sand and 
immediately buried. 


After castings have been com- 
pletely cleaned they are resand 
blasted to give a uniform sur- 
face appearance. Sand blasting 
magnesium alloys greatly in- 
creases the initial corrosion rate. 

The addition of an acid pick- 
ling step at this point does much 
to overcome this high initial 
Corrosion, thus improving the 
corrosion resistance provided by 
the subsequent chemical treat- 
ment. 


In acid pickling, the castings 
are immersed for sufficient time 
to remove at least 0.002 in. per 
surface (0.004 in. per diam.). The 
Pickling time will vary accord- 
Ing to the concentration and 
activity of the pickling solution 
but, generally, castings are im- 
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mersed for approximately 30 
seconds at room temperature in 
a water solution containing 2 
per cent concentrated sulphuric 
acid by volume. 

As the amount of metal re- 
moved varies with the tempera- 
ture and concentration of the 
pickling solution, the time re- 
quired for pickling is checked 
at regular intervals by pickling 
a flat test specimen. 

After acid pickling, the cast- 
ings are washed in running 
water and will have a dark gray 
appearance. The casting is now 
ready for the final chrome-pickle 
treatment. 

The chrome-pickle treatment 
consists of a simple dip opera- 
tion requiring one-half to 2 min., 
according to the freshness of 
the solution. The bath consists 
of the following composition 
operated at room temperature 
(70 to 90° F.): 


Sodium dichromate 


(Na.Cr.O;. 2H:0) ee 1.5 Ib. 
Concentrated nitric acid..1.5 pts. 
TE iiiciicbitataamonsd to make 1.0 gal. 


After the dip, the parts are 
held above the tank for about 5 
seconds. This allows the adher- 
ing solution to drain off and to 
produce a better colored coating. 

The parts are then washed in 
cold running water, followed by 
a dip in hot water to facilitate 
drying. The treatment “passi- 
vates” and slightly etches the 
metal (0.0006 in. per surface, 
0.0012 in. per diam.), resulting in 
a surface which affords protec- 
tion against corrosion during 
storage and provides a suitable 
paint base for subsequent paint- 
ing. 

Correct Inspection Important 

Owing to the fact that magne- 
sium casting alloys are being 
increasingly used for highly 
stressed parts, the question of 
inspection becomes increasingly 
important. 

The surest indication of the 
qualities and properties of a 
casting is provided by test bars 
taken from the casting itself, as 
well as by an examination of the 
structure at all critical points. 
However, since it involves the 
destruction of the casting, this 
method of inspection can be used 
only when developing the cast- 
ing procedure for new patterns, 


or when taking sample tests in 
current production. 

The principal non-destructive 
control methods, apart from a 
thorough inspection of the sur- 
face, are x-ray examination, cast- 
ing on of test bars, pressure 
tests and oil boiling tests. 
In the pressure test, the cast- 
ing is clamped in a pressure 
jig, and air or water pressure is 
introduced. A soapy mixture is 
then painted on with a brush and 
porous sections show up as air 
bubbles. These defects can often 
be corrected by shot blasting the 
porous section. 

Castings Must Be Sound 

Oil boiling takes the form of 
immersing the castings for a 
short time in hot machine oil at 
approximately 280° F., followed 
by sand blasting. Small shrink 
holes, cracks, and similar casting 
defects will often be revealed by 
patches of oil on the surface of 
the casting. . 

While improved gating and 
risering methods will go far in 
securing tight castings, recourse 
to impregnation is often resorted 
to as necessitated by design and 
soundness of particular castings. 
In this process the castings are 
placed in an autoclave, which is 
so designed that it will stand a 
high vacuum and pressure of 
about 100 psi. 

When the castings are put in, 
they must be thoroughly dry. 
Then the autoclave is sealed and 
as perfect a vacuum as possible 
is put on—at least 28 in. of mer- 
cury—and left on for 10 or 15 
min. Then hot tung oil, at about 
210° F., is brought in to cover 
the castings. 

After the castings are covered 
with the oil, they are subjected 
to 75 to 100 lb. air pressure for 
about 10 min. Then the pressure 
is taken off and the castings are 
removed from the tung oil bath, 
rinsed in kerosene and placed in 
an oil bath which is maintained 
at a temperature of about 475 to 
500° F. They are left in the hot 
oil bath for 30 to 45 min., and 
are then taken out and rinsed in 
kerosene and are ready for the 
test. Sometimes they are soaked 
in kerosene after that impreg- 
nation. 

During the evacuation process 
the air which is in the pores of 
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the castings is sucked out, leav- 
ing a vacuum in those pores. 
Then as the hot oil goes in and 
the pressure is put on, the oil is 
forced into the pores. 

When the casting is taken 
from the tung oil bath, the pores 
are full of liquid tung oil. Dur- 
ing the heating process in the 
hot oil bath, at about 475° F., the 
liquid tung oil is polymerized to 
a solid and remains a solid in- 
definitely. 

Some alloys are less subject to 
intercrystalline shrinkage than 
others and, therefore, make it 
easier to produce pressure tight 
castings. Dowmetal C, or 
A.S.T.M. alloy No. 17, is an ex- 
ample of such an alloy, and it is 
especially suited to engine cast- 
ings. 

Conclusion 

The art of founding is older 
than science, older perhaps than 
art, older than any system of 
philosophy we have on earth to- 
day. After thousands of years 
of dormant existence, the indus- 
try has thrown off the shackles 
of a craft and has made advances 
commensurate with those of a 
demanding civilization. 

It is an industry which is so 
old that you can not find where 
it began, and yet so new that it 
challenges the best of our engi- 
neering skill, the best of our 
scientific research. 

The foundry sciences are at 
last assuming their rightful place 
in the scheme of technology. 
Spurred by outside competition, 
the hard-earned discoveries of a 
new generation of technically 
trained men have definitely 
pointed to the foundry as the 
future medium of a better metals 
technology. 

Along with this, magnesium 
alloys, with their increasing ap- 
plications, point toward a new 
and greater Age of Man, which 
future historians may well term 
“The Light Metal Age.” 





L. B. Knight Now Lt.- 
Commander, U. S. Navy 


ESTER B. KNIGHT, Vice- 
President of National Engi- 
neering Co., Chicago, has left the 
company for service in the U. S. 
Navy, according to announce- 
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L. B. Knight 


ment by Bruce L. Simpson, 
President. Mr. Knight has ac- 
cepted the commission of Lieu- 
tenant-Commander, U. S. Navy, 
and will serve with the Bureau 
of Ships, Washington, D. C., 
assisting the Navy in handling 
their foundry facilities. 

Long associated with the foun- 
dry industry, Mr. Knight has 
been connected with National 
Engineering for the past 13 
years, and has been most active 
with sand research work of 
A.F.A. He has served on the 
Executive and Advisory commit- 
tees of the Foundry and Sand 
Research Committee, and on the 
various committees of the Asso- 
ciation concerned with sand test- 
ing data. 

It is also announced by the 
company that R. L. McIlvaine, 
Manager of Engineering Sales, 
has taken over Mr. Knight’s 
duties. 





Book Review 

Symposium on Radiography, 
61%4x9Y% in., cloth cover, 256 
pages. Published by the Ameri- 
can Society for Testing Mate- 
rials, Philadelphia, Pa. 

This volume — containing 
papers presented at the 1942 
A.S.T.M. Annual Meeting, re- 
vised papers from the 1936 Sym- 
posium on Radiography and 
X-Ray Diffraction, and selected 
papers from other sources—was 
prepared to develop a better 
understanding of the perform- 
ance and significance of radio- 
graphic tests by both producers 
and consumers. 

Papers presented before the 
1942 A.S.T.M. Annual Meeting 
include: “Some Applications of 
X-Ray Inspection to Production 
Problems,” by Don M. McCutch- 
eon; “Radiography of Welds 
and Weldments,” by R. E. Lo- 
rentz, Jr.; “Some Calibration 
Data and Scatter Measurements 
for the Radiography of Magnes- 


ium Aircraft Castings,” L. w. 
Ball; “A Correlation of the Me. 
chanical Properties and Radio. 
graphic Appearance of Magnes. 
ium Alloy Castings,” by R. §. 
Busk; “A Million-Volt Portable 
Radiographic X-Ray Unit,” by 
E. E. Charlton and W. F. Wes. 
tendorp; “High-Voltage X-Rays 
in the Boiler Shop,” by O. R. 
Carpenter; “The Gamma-Ray 
Radiography of Welded High. 
Pressure Power Plant Piping,” 
by R. W. Emerson; “An Investi- 
gation of the Apparatus Used in 
Radium Radiography,” by L. W. 
Ball and D. R. Draper; “An Ex. 
posure Meter for X-Ray Radio- 
graphy,” by Herbert Friedman 
and Arthur L. Christenson; 
“Equivalent Penetrameters in 
Radiographic Testing,” by Rob- 
ert J. Schier and Gilbert E. 
Doan; “A Study of Cassette De- 
sign for the Radiography of Air- 
craft Castings,” by L. W. Ball; 
“Precision Radiography — III,” 
by Robert J. Schier and Gilbert 
E. Doan, and “X-Ray Film Eval- 
uation,” by Vance Danford. 
These papers are followed by 
discussions of the papers. 

Papers from the 1936 Sympos- 
ium include: “Miscellaneous Ap- 
plications of Radiography and 
Fluoroscopy,” by Herman E. See- 
man; a revision of “The Prin- 
ciples of the Radiographic Proc- 
ess,” by John T. Norton, and 
condensations of “Gamma-Ray 
Radiography and Its Relation to 
X-Ray Radiography,” by Nor- 
man L. Mochel, followed by an 
appendix of instructions for 
radium radiography by C. W. 
Briggs and R. A. Gezelius, 
“Foundry Application of Radio- 
graphy,” by Earnshaw Cook, and 
“The Problem of Radiographic 
Inspection,” by H. H. Lester. 

“Industrial X-Ray Protec- 
tion,” by Lauriston §. Taylor, 
was reprinted from A.S.T.M. 
Bulletin No. 99, August, 1939. 

“Proposed Recommended A.S. 
T.M. Industrial Radiographic 
Terminology,” was developed 
cooperatively by the American 
Society for Testing Materials 
Committee E-7 on Radiographic 
Testing, the American Foundry- 
men’s Association Committee on 
Radiography, and the X-Ray 
Section of the Canadian Re 
search Council. 
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New Association Members 


A.F.A. Chapters (20 of them) reported a total of 108 new members for the period of 


August 16-September 15... 


an excellent end-of-summer record! In addition, this 


total contrasts with 65 new nembers in the same period last year. Leading the field 

was Southern California with 17 new members. Chicago reported 14, including four 

Company members. Michiana turned in three new Company memberships. Continued 

interest from the South Pacific is shown by six new Australia and New Zealand 
members, one of them a Company member. 


(August 16 to September 15, 1943) 


Conversions 
Sustaining from Company 
Hickman, Williams & Co., Cleveland 
— Wheel Co., Detroit (O. E. Goudy, Fdry. 
Supt. 


Company from Personal 
*Clare Bros. & Co. Ltd., Preston, Ont. (W. W. Nobbs) 


Birmingham Chapter 


Tom W. Lindsay, Foreman, Stockham Pipe Fitting 
Co., Birmingham, Ala. 

Woodrow Stevins, Stockham Pipe Fitting Co., Birm- 
ingham 

Henry W. West, Cupola Foreman, Stockham Pipe Fit- 
ting Co., Birmingham 


Central Indiana Chapter 
E. L. Tuck, Fdry. Engr., Tabor Mfg. Co., Philadelphia 


Central New York Chapter 


John A. Cleary, Mgr., Oneida Lake Sand Mines, Cleve- 
land, New York. 

*Oberdorfer Foundries, Inc., Syracuse, N. Y. (Kenneth 
Digney, Pres.) 

Lloyd O. Poland, Dir. of Laboratories, Oberdorfer 
Fdries., Inc., Syracuse, N. Y. 


Chesapeake Chapter 
John S. Thornton, Molder, Norfolk Navy Yard, Ports- 


mouth, Va. 
Chicago Chapter 

*Alloys Foundry Co., Chicago (C. B. Carter, Pres.) 

George W. Boase, Gen. Foreman, Carnegie-Illinois Steel 
Corp., Chicago 

*Bronze, Inc., Chicago (Leonard N. Grosse, Pres.) 

Vernal M. Chenou, Melter, Calumet Steel Castings 
Corp., Hammond, Ind. 

F, J. Eberle, Cleang. Room Foreman, Continental Roll 
& Steel Fdry. Co., E. Chicago, Ind. 

Benjamin G. Jarvis, Salesman, Sivyer Steel Castings 
Co., Chicago 

Peter P. Jasis, Engr., American Steel Foundries, E. 
Chicago, Ind. 

A. H. Kelling, Corn Products Refining Co., Argo, III. 

*The Moore Corp., Joliet, Ill. (Charles Schreiner, Asst. 
Wks. Mer.) 

M. M. Mrvichin, Project Engr., Pettibone Mulliken 
Corp., Chicago 

Leslie C. Smith, Peninsular Grinding Wheel Co., 
Chicago 

C. R. Taylor, Mgr., Whiting Corp., Harvey, Ill. 

Arthur I. Thuren, Swan Finch Oil Corp., Chicago 

*U. S. Gypsum Co., Chicago (J. S. Offutt, Mdse. Mer.) 


Cincinnati District Chapter 

Lester Crome, Research Chemist, Dayton Malleable 

F Iron Co., Dayton, Ohio 

Dayton Malleable Iron Co., Ironton Ohio (L. J. Gal- 
lagher, Gen. Mer.) 

Robert Knoepfler, Process Engr., Wright Aeronautical 
Corp., Lockland, Ohio 
ennett Peckinpaugh, Gen. Foreman, Melting Dept., 
Wright Aeronautical Corp., Lockland, Ohio 

Stanley L. Rau, Fdy. Field Engr., Wright Aeronau- 
tical Corp., Lockland, Ohio 

August Rossetti, G. H. R. Fdry. Div., Dayton Malle- 
able Iron Co., Dayton 
arold Saurer, Metallurgist, Dayton Malleable Iron 


0., Dayton 
Detroit Chapter 
Lester Dunn, Albion Malleable Iron Co., Albion, Mich. 
illiam S$. Danforth, Manager Foundry Prod., Dan- 
forth Anchors, Berkeley, Calif. 
_*dward K. Pryor, Chas. Taylor Sons Co., Cincinnati 
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Howard S. Dean, General Foreman, Pontiac Motor Co., 
Pontiac, Mich. 

Willis Walter Woodman, Sand Control Foreman, Pon- 
tiac Motor Co., Pontiac, Mich. 


Eastern Canada and Newfoundland Chapter 


Robert Campbell, Foreman, Warden King Ltd., Mon- 
treal, Que. 

Roland Choquette, Asst. Foundry Foreman, Warden 
King Ltd., Montreal 

Charles W. Fordham, Foreman Radiator Core, Warden 
King Ltd. Montreal 

Emile Gervais, Sand Control, Warden King Ltd., 
Montreal 

G. E. Gunton, Mgr., Charles Tennant & Co. Ltd., 
Montreal 


Metropolitan Chapter 


moat = oan American Steel Castings Co., New- 

ark, N. J. 

William J. O’Toole, Inspector, American Steel Cast- 
ings Co., Newark 

Murray A. Schwartz, Sand Tech., Bendix Aviation 
Corp., Teterboro, N. J. . 

Vincent Tripodi, Foundry Layout Man, American Steel 
Castings Co. Newark 

Milton Warman, Molder, Bendix Aviation Corp., Ben- 


dix, N. J. 
Michiana Chapter 
*Chicago Hardware Foundry Co., Elkhart, Ind. (K. A. 
Nelson, Branch Mer.) 
*Elkhart Brass Mfg. Co., Elkhart, Ind. (John Rush, Supt.) 
*Modern Pattern Works, Elkhart, Ind. (Chas. A. Kraft, 


Owner) 
Northeastern Ohio Chapter 
Taylor Boyd, Supt., National Aluminum Cylinder Head 
Co., Cleveland 
Joseph J. Keenan, Foreman, National Aluminum Cyl- 
inder Head Co., Cleveland 


Northern California Chapter 


Frank E. Dunlap, Foreman Pattern Maker, General 
Metals Corp., Oakland 

Gene Hassler, Chief Chemist, General Motors Corp., 
Oakland 

Ralph Hultgren, Assoc. Prof. Phys. Metallurgy, Uni- 
versity of California, Berkeley 

Herman H. Klemm, Molder, Enterprise Engine & 
Fdry. Co., Richmond 

E. W. Russell, Enterprise Engine & Fdry. Co., Rich- 
mond. 

Northern Illinois-Southern Wisconsin Chapter 
Glenn F. Smith, Mattison Machine Works, Rockford, 


Illinois 
Ontario Chapter 
William G. Horn, Grinnell Co. of Canada Ltd., To- 
ronto 
Charles H. Ley, Sales Mgr., Dominion Wheel & 
Fdries. Ltd., Toronto 
*Clare Bros. & Co. Ltd., Preston, Ont. (W. W. Nobbs) 


Philadelphia Chapter 

William M. Harper, Supt., American Manganese 
Bronze Co., Philadelphia 

W. F. Kelly, Works Mgr., American Manganese Steel 
Div., New Castle, Del. 

John S. Roberts, Metallurgist, American Manganese 
Bronze Co., Philadelphia 

*Rundle Mfg. Co., Camden, N. J. (H. A. Roth, Met.) 


St. Louis District Chapter 
Harry Frazer, Foreman, Scullin Steel Co., St. Louis 
H. Gruner, Works Mgr., American Manganese Steel 
Div., St. Louis 
Arthur Markworth, Foundry Pattern Foreman, Amer- 
ican Steel Foundry Co., St. Louis 
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Southern California Chapter 


— D. Cattanach, Foreman, Warman Steel Casting 

o., Vernon, Calif. 

James F. Cornwell, Foreman, Warman Steel Casting 
Co., Vernon 

Robert G. Davidson, Foreman, Warman Steel Casting 
Co., Vernon 

John J. Derkin, Foreman, Warman Steel Casting Co., 
Vernon 

Henry E. Francis, Mgr., Pattern Service Co., Los 
Angeles 

G. W. Garren, Los Angeles Steel Co., Los Angeles 

Alfred S. Geldman, Chief Chemist & Metallurgist, 
Westlectric Castings Inc., E. Los Angeles 

William Hovaten, Foreman, Warman Steel Casting 
Co., Vernon 

Melvin L. Jontz, Foreman, Warman Steel Casting Co., 
Vernon 

Maurice F. Kerwin, Safety Engr., Los Angeles Steel 
Casting Co., Los Angeles 

' *Maritime Brass & Bronze Works, Inc., Harbor City, Calif. 
(J. A. Robinson, Mgr.) 

Andrew Novak, Floor Foreman, Warman Steel Cast- 
ing Co., Vernon 

Malculm A. Paul, Los Angeles Steel Co., Los Angeles 

George V. Peake, Owner, Victory Pattern Works, Los 
Angeles 

Harry W. Snider, Foreman, Warman Steel Casting 
Co., Vernon 

Edward B. Westall, Metallurgist Prod. Mgr., Warman 
Steel Casting Co., Vernon 

Edward M. Wiseman, Timekeeper, Los Angeles Steel 
Casting Co., Los Angeles 


Toledo Chapter 
Byron N. Nye, Fdry. Prod. Mgr., Bunting Brass & 
Bronze Co., Toledo 
Western Michigan Chapter 
Carl Jacoby, Muskegon Piston Ring Co., Sparta, Mich. 
Charles H. Warren, Muskegon Piston Ring Co., Sparta 
Western New York Chapter 


Paul J. Buchheit, Asst. Sales Mgr., Electro Refrac- 
tories & Alloys Corp., Buffalo 


R. T. Melville, Sales Repr., Hanna Furnace Corp 
Buffalo F 

George B. Ross, Research Metallurgist, Republic Stee 
Corp., Buffalo 

Tom Teeters, Refractories Engr., Electro Refractories 
& Alloys Corp., Buffalo 


Wisconsin Chapter 


Charles Bergmann Jr., Supt., Maynard Electric Steg! 
Casting Co., Milwaukee 

Elmer H. Biersack, Time Study Foreman, Allis Chal. 
mers Mfg. Co., West Allis 

Casimer Kotowicz, Ampco Metal, Inc., Milwaukee 

Frank L. Waldenmeyer, Foundry Engr., Lakeside Mal. 
leable Casting Co., Racine 


Outside of Chapter 


S. B. Armstrong, Pattern Shop Supt., Hughes Too! 
Co., Houston, Texas 

R. Bateman, Redcliffe, Christchurch, New Zealand 

(Miss) Lillian Bromund, Research Dept., Allis Chal. 
mers Mfg. Co., West Allis, Wis. 

(Miss) Carol A. Clapp, Research Dept., Allis Chal. 
mers Mfg. Co., West Allis, Wis. 
Leonard Elvage, Foundry Tech., General Motors 
Holdens, Woodville, South Australia, Australia 
R. A. Garrison, Supt., Adirondack Foundries & Steel, 
Inc., Watervliet, N. Y. 

R. L. George, Gen. Mgr., Bundaberg Foundry Co. Ltd, 
Bundaberg, Queensland, Australia 

Dr. C. R. Kent, Chief Chemist, W. A. Government 
Railways, Midland Junction, Western Australia 

Brunsel Letukas, 2d Class Petty Officer, U. S. Navy, 
San Francisco 

— Foundry Ltd., Lower Hutt, Wellington, New Zea- 
an 

Harry A. Morse, U. S. Navy Yard, Boston 

J. Reich, Gen. Foundry Foreman, Adirondack Found- 
ries & Steel, Inc., Watervliet, N. Y. 

G. L. Richter, Metallurgist, Farrel-Birmingham Co., 
Ansonia, Conn. 

(Miss) Ruth L. Schulze, Research Dept., Allis Chal- 
mers Mfg. Co., West Allis, Wis. 

H. J. Thomas, Christchurch, New Zealand 

W. W. Weller, Prod. Mgr., Adirondack Foundries & 
Steel, Inc., Watervliet, N. Y. 








Book Review 


1021 Ainswers to Industrial 
Health and Safety Problems, 
634x934 in., cloth binding, 700 
pages and a_ supplementary 
“Equipment Index.” Published 
by Occupational Hazards, Inc., 
Cleveland. Price, $10.00. 

Wide-spread recognition of 
the worth of the slogan “There’s 
Profit in Prevention” is evi- 
denced in the increasing safety 
measures being adopted by in- 
dustry. Wise management has 
grown to realize that the day 
when illness and accidents, in- 
curred during working hours, 
could be passed off as the in- 
dividual em ployee’s responsi- 
bility are gone. 

Experience has shown that the 
health of employees is as essen- 
tial to production and successful 
operation as smooth running 
machinery. The investment in 
industrial safety and _ health, 
therefore, is being viewed as a 
logical operating expense, one 
that is considerably less costly 
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than work stoppages or lowered 
work quality. 

1021 Answers to Industrial 
Health and Safety Problems 
deals with the physical fitness of 
industrial workers. Written in 
the layman’s language, it treats 
of subjects relating to health and 
efficiency, in the form of ques- 
tions and answers, that are of 
keen interest to safety engineers 
and department heads whose 
own measure of success is 
the well being of subordinates. 

Since skin diseases are among 
the most common afflictions of 
industrial workers, this subject 
is given a comprehensive analy- 
sis, from the usual causes to pre- 
ventative safeguards. Sources of 
published material, for addition- 
al reference, are presented at the 
close of the chapter. 

The same careful treatment is 
given to dust hazards, showing 
which concentrations may be 
construed as harmful to workers. 
This is augumented by control 
measures, offered by the various 


kinds of ventilating systems. 

Metal poisoning, toxic gases 
and vapors, and solvents are also 
discussed, the numerous queries 
and replies unfolding informa- 
tion on related phases of the 
different topics. 

The problems of protective 
equipment, both personal and 
actual installations, are present: 
ed, with insight into existing 
methods of operation which are 
governed by the principles of 
safety. 

In the chapter “On the Ret 
ord,” several forms are repro 
duced to acquaint management 
with prevailing systems for de 
termining the sources of act 
dents and keeping an individual 
check upon employees and com 
ditions which are responsible for 
their occurrence. 

Aptitude tests of employe 
for various kinds of work and 
plant publications, or hous 
organs, are factors which the 
editors consider of benefit in tr 
ducing the average accident toll. 
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Southern California's Summer Stag 
Creates High Attendance Record 


By B. O. Bender 


VER 500 members and their 
guests turned out for the 
Summer Stag sponsored by the 
Southern California Chapter, 
held at the Lakewood Country 
Club on August 7, to smash all 
previous attendance records. 
The weather man cooperated 
so that traditional California 
sunshine ushered in the occasion, 
with activities beginning early 
in the afternoon, under the di- 
rection of Bill Emmett, Los 
Angeles Steel Casting Co., chair- 
man of the Entertainment Com- 
mittee. 
W. G. McLean, Snyder Foun- 
dry Supply, Los Angeles, super- 





vised the “gold” activity, and 
many miles were covered on the 
golf links that day, as the dif- 
ferent groups competed for 
prizes. 

There was a_ well-rounded 
schedule of activities, from 
wooden horse races to ballad 
singing, with awards for those 
excelling in the contests. 

The enjoyment of a turkey 
dinner, served in the main dining 
room of the club, was enhanced 
by distribution of door prizes to 
holders of tickets bearing lucky 
numbers. A sparkling stage 
show served as a climax to a day 
of fun and relaxation. 


There weren't any dull moments at the Summer Stag sponsored by the Southern California Chapter, as these candid 
camera views will attest. The novel wooden horse race, however, did not produce any “long shot’ winners as 
the mounts scampered across the picturesque turf track. 
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See page 27 for list of 
Chapter representatives 
whose reports of local 
activities appear in this 
issue. 
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Despite the success of the out- 
ing, the gathering missed the 
presence of two prominent chap- 
ter officers who were unable to 
attend—President Walter F. 
Haggman, Foundry Specialties 
Co., Huntington Park, Calif., be- 
cause of an emergency appendec- 
tomy, and Secretary E. M. Hage- 
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ner, General Metals Corp., Los G 
Angeles, whose severe cold pre- § wa. 
vented his coming. 
Round Table Meeting 

Opens Cincinnati Season Bue 






By Martin F. Milligan 


HEN Chapter President 
Edward A. King, Hill & 
Griffith Co., Cincinnati, called 
the Cincinnati Chapter’s Round 
Table Meeting to order, Septem 
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per 13, the 1943-44 season was 
oficially opened. 

The short business meeting 
was followed by a talk given by 
Gregor Ziemer, whose European 
background and world travels 
enabled him to present an inter- 
esting and intimate picture of 
Nazi Germany. 


New England Foundrymen 
Hold Season’s Ist Meeting 


By Merton A. Hosmer 


HE New England Foundry- 

men’s Association held its 
first meeting of the current sea- 
son at the Engineer’s Club, 
Boston, Mass., on September 8. 
A. W. Calder, New England 
Butt Co., Providence, R. L., 


president of the group, presided. 
Guest speaker of the occasion 
was Hugh Johnston, Pneumatic 


Tool Div., Ingersoll-Rand Co., 
Boston, whose paper, “Care and 
Use of Pneumatic Tools in the 
Foundry,” included a discussion 
of pneumatic sand rammers, 
chipping hammers, grinders and 
hoists. 

Mr. Johnson explained that 
considerable development work 
is being carried on at the 
pesent time in connection with 
pneumatic tools and that, in all 
probability, many of the new 
ideas will contribute materially 
in the future to labor saving and 
reduction of operating costs in 
the foundry. 

He further stated that “two of 
the most common difficulties ex- 
perienced where pneumatic tools 
are employed are (1) inadequate 
air supply and (2) leaks in the 
air supply system. The former 
can be corrected by enlarging 
the pipe or running parallel pipe 


lines, the latter by making 
frequent tests of running the 
compressor with the plant shut 
down in order to determine how 
much air is lost through leaky 
pipes, hose and connectors. A 
good rule to follow in selecting 
the pipe size is to use at least 
¥4-in. pipe for rammers and chip- 
pers and at least 34-in. pipe for 
grinders and hoists.” 


Over 300 Attend the 
W. Michigan Outing 


VER 300 foundrymen at- 

tended the outing of the 
Western Michigan Chapter on 
August 28. 


In addition to golf, boat rides 
on Spring Lake, adjoining the 
country club of that name where 
the outing was held, afforded in- 
teresting relaxation. A ball 


Bill Johnson, Oliver Farm Equipment Co., South Bend, Ind., chairman of the Entertainment Committee, arranged 
a diversified program for the annual Michiana Outing, September 11, with fly casting enthusiasts vying for honors. 
(Photos courtesy American Foundry Equipment Co.) 
























































game also was provided, but at 
press time we have no informa- 
tion as to which team won. 

Prizes were distributed just 
before the buffet dinner outside 
the clubhouse, where C. J. Lon- 
nee, Clover Foundry Co., pre- 
sided at the microphone. Before 
the prizes were awarded, Chap- 
ter Chairman Harold C. BeMent, 
Campbell, Wyant & Cannon 
Foundry Co., Muskegon, and 
other officers and members of the 
Chapter were called upon for a 
few fitting remarks. 

Following the buffet dinner, 
all returned home declaring the 
outing to have been a huge 
success. 





Northeastern Ohio 
Holds Open Meeting 


By Edwin Bremer 


VER 175 members and 
guests attended the open- 

ing meeting of the Northeastern 
Ohio Chapter at the Cleveland 


t 


So 
ae 

0 
Ber: || Ba 


Club, Cleveland, September 9, at 
which James G. Goldie, chapter 
president, presided. 

Louis B. Seltzer, editor of the 
Cleveland Press, gave a coffee 
talk on the various means by 
which metropolitan newspapers 
gather war news. 

The chairman of the technical 
session, R. F. Lincoln, Osborn 
Mfg. Co., Cleveland, introduced 
the principal speaker, E. T. 
Kindt, Kindt-Collins Co., Cleve- 
land. 

Mr. Kindt’s subject, “Timely 
Information Concerning the Pat- 
tern Industry,” brought out the 
value of patternmaking to the 
industry and the savings in oper- 
ating costs that are possible 
through correct technique and 
proper equipment. 

He said that, while the role of 
the patternshop is important to 
the industry, its worth is not 
fully appreciated, but that the 
condition can be remedied 
through progressive action. Ac- 
cording to Mr. Kindt, the aver- 






(Photos courtesy Clyde Thomas, Whiting Corp.) 


Laughter and good fellowship again prevailed under the folds of the famous “big tent" 

at the Chicago Chapter Outing, August 21. Left to right, awarding prizes; Glenn 

Kramer, American Manganese Stee! Div.; Entertainment Committee, Dan Farrell, and 
Harry Cullen, both of Carnegie-lllinois. 
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(Photos courtesy John Bing, 
A. Green Fire Brick Co.) 


Enthusiastic golfer-members of the Milwau. 

kee Malleable Club were blessed with per. 

fect weather when the club held its annual 

outing June 19 at Meadowbrook Country 
Club, Racine, Wis. 


age patternmaker will be bene- 
fited by an educational program 
in modern molding methods, in 
modern business methods and 
general industrial trends. 

Such a program should be di- 
rected for the general good of 
the industry so that there will be 
full cooperation and understand- 
ing between patternmakers and 
foundrymen. 

Following the talk, Mr. Kindt 
showed a motion picture deal- 
ing with the production of pat- 
tern equipment and supplies. 





Chicago Still “Batting 
1,000” at Annual Picnic 


HE Entertainment Commit: 
‘oe of the Chicago Chapter, 
of which D. A. Farrell, Carnegie 
Illinois Steel Corp., Chicago, is 
chairman, chose August 21 as the 
date for the Chapter outing at 
Lincolnshire Country Club, 
Crete, Ill. The weather man co 
operated and supplied a beauti- 
ful, sunshiny day so that 
over 1,000 foundrymen of the 
Chicago Metropolitan area could 
gather and enjoy themselves in 
release from their strenuous 
daily routine. 

In addition to the golf tourné 
ment, in which over 350 partici 
pated, various other amusements 
were offered, such as horse shoes. 
For the non-golfers, games of 
skill proved an attraction. Dir 
ner was served to 998, who && 
joyed the floor show provid 
for the occasion. 
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' All present congratulated the 
Entertainment Committee not 
‘only on the choice of the day, 
“put on the excellent program 
“presented. As usual, Harry Cul- 
jen, Carnegie Illinois Steel 
Corp, did yeoman service in 
handling many of the details for 
the “big show.” 





Texans Await First 
Area Meeting Oct. 29 


LL foundrymen of the Texas 
area are invited to attend 

the first meeting of the new 
Texas foundry group, to be held 
at the Rice Hotel, Houston, 
October 29. Large attendance is 
expected, beginning with a “get- 
together” at 5:30 p.m., dinner to 


ne- 
we be served at 6:30. 

i Those unable to attend the 
aia dinner are welcome to attend the 


technical session and discussion 
di. § 0 follow, featured by R. G. 
of @ McElwee, Vanadium Corp. of 
| be America, Detroit, as the princi- 
nd. @ Pal guest speaker, on “Foundry 
Problems.” No doubt future ac- 
tivities of the new foundry 
ndt @ group also will be taken up. 
The work of organizing the 
group and the October 29 meet- 
ing is being carried on by a 
Texas committee headed by F. 
M. Wittlinger, Texas Electric 


and 


pal. 

















Chapter Secretary. 


Spiller Mfg. Corp., Boston. 


man Publicity Committee. 


ter Secretary-Treasurer. 


Chapter Secretary-Treasurer. 





Reporters on Chapter Activities 


Officers and representatives of A.F.A. chapters and other foundry 
groups who sent in the reports of local activities, shown in the Chapter 
Activities News section, are identified below: 

Cincinnati—Martin F. Milligan, The Lunkenheimer Co., Cincinnati; 


Eastern Canada & Newfoundland—Robert W. Bartram, Robert W. 
Bartram Ltd., Montreal; Honorary Chapter Chairman. 

New England Foundrymen’s Association—Merton A. Hosmer, Hunt- 

Northeastern Ohio—Edwin Bremer, The Foundry, Cleveland; Chair- 

Northern California—Geo. L. Kennard, Northern California Foun- 
drymen’s Institute, San Francisco; Chapter Secretary-Treasurer. 

Quad City—H. L. Creps, Frank Foundries Corp., Moline, Ill.; Chap- 

St. Louis District—J. H. Williamson, M. A. Bell Co., St. Louis; 


Southern California—B. O. Bender, Advance Aluminum & Brass Co., 
Los Angeles; Chapter Publicity Secretary. 








Steel Co., Houston. Vice-Chair- 
man is J. O. Klein, of Texas 
Foundries Inc., Lufkin, (not 
with Lufkin Foundry & Machine 
Co., as stated erroneously in the 
September issue of American 
Foundryman). H. L. Wren, Bar- 
ada & Page, Houston, is acting 
as Secretary, and other members 
of the committee are as shown 
below: 

A. S. Cramer, Dickson Gun Plant, 
Houston. 


L. H. August, Hughes Tool Co., 
Houston. 


Wm. Bryant, Jr., Oil City Brass 
Works, Beaumont. 


H. F. Elmer, Dedman Foundry & 
Machine Co., Houston. 


8th Annual Golf Furlough. 


(Photos courtesy John Bing, A, P. Green Fire Brick Co.) 


W. A. Raymond, Houston Foundry 
& Machine Co., Houston. 

T. J. Russell, Service Pattern 
Works, Houston. 

It is expected that additional 
meetings of the group will be 
held at centrally located Texas 
cities, their frequency depending 
somewhat on the interest dis- 
played in the October 29 meet- 
ing. 


Northern California 
to Study Local Sands 
By Geo. L. Kennard 
HE first meeting of the 
Northern California Chap- 
ter’s new year, held at the Engi- 
neer’s Club, San Francisco, was 





Old friends and new met on the New Ozaukee Country Club links, July 16, when the Wisconsin Chapter held its 





attended by a total of 92 mem- 
bers and guests. 

Chapter President Harry A. 
Bossi, H. C. Macaulay Foundry 
Co., Berkeley, California, pre- 
sided. Special guests included 
past presidents Chas. Hoehn, 
Enterprise Engine & Foundry 
Co., San Francisco, Fred A. 
Mainzer, Pacific Brass Foundry 
of San Francisco, and several 
committee chairmen. 

A considerable number of shop 
men attended, including the 
president of the local molders’ 
union, and learned first-hand 
that A.F.A. is essentially an as- 
sociation of operating men. 
Many shop men are becoming 
A.F.A. members for the educa- 
tional benefits available. 

A plan, recently endorsed by 
the chapter directors was ex- 
plained. The foundrymen will 


appoint a “Foundry Sands and 
Molding Materials” committee, 
composed of shop men, to make 
independent studies of the local 
sands, calling for assistance up- 
on dealers whose cooperation 
was assured. The committee will 
present the result of the analyses 
as a feature at one of the chap- 
ter’s ensuing programs. 

Secretary George Kennard re- 
ported that in addition to the 
regular monthly bulletin pre- 
pared by Publicity Chairman 
Richard Vosbrink, Berkeley Pat- 
tern Works, Berkeley, Califor- 
nia, each member is to receive a 
supplementary chapter financial 
report. 

Program Chairman David B. 
Reeder, Electro Metallurgical 
Sales Corp., San Francisco, in- 
troduced the principal speaker 
of the evening, Andrew Ondrey- 


co, Vulcan Foundry Co., Oak. 
land, Calif. Mr. Ondreyco’s talk 
gave first-hand knowledge of 
Australian foundry practices and 
that country’s industrial develop. 
ments and customs, as compared 
with those in the United States, 
Slides of pictures he had taken 
during his stay in Australia were 
shown as practical illustrations 
of foundry methods. 





Dietert Speaks at Ist 
Meeting of Quad City 


By H. L. Creps 


EETING at the Hotel Fort 

Armstrong, Rock Island, 
Ill., on September 20, some 102 
members and guests attended the 
first session of the Quad City 
Chapter for the 1943-44 season. 
Chapter Chairman W. E. Jones, 
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Ordnance Steel Foundry Co., 
Bettendorf, Iowa, presided, the 
technical meeting being pre- 
ceded by a short color movie of 
game hunting. 

Featured speaker of the eve- 
ning was H., W. Dietert, Harry 
W. Dietert Co., Detroit, who 
spoke on “Behavior of Molding 
Sands and Cores at Elevated 
Temperatures.” Mr. Dietert out- 
lined modern methods of deter- 
mining hot strength, deforma- 
tion and expansion of various 
sand mixtures at pouring tem- 
peratures, and offered sugges- 
tions for correcting molding and 


St. Louis Hears Pat 
Dwyer at Ist Meeting 


By J. H. Williamson 


HE St. Louis District Chap- 
‘! of A.F.A. held its first 
meeting of the current season at 
the DeSoto Hotel, St. Louis, 
September 9, the meeting being 
opened by Chapter Chairman 
L. A. Kleber, General Steel Cast- 
ings Corp., Granite City, Ill. 
Chairman Kleber introduced the 
new Officers and committee mem- 
bers and then called on various 
committee chairmen for reports 
on their planned activities. 


Bell Co., Chairman of the Enter- 
tainment Committee, spoke of 
plans underway for the annual 
Christmas Party in December. 
Walter A. Zeis, Midwest Foun- 
dry & Supply Co., as Chairman 
of the Membership Committee 
reported an all-time high in 
chapter members. 

Winner of the National A.F.A. 
Apprentice Contest in pattern- 
making, Ralph Peterson of City 
Pattern & Model Co., St. Louis, 
was present on invitation to re- 
ceive the A.F.A. certificate 
award. Chairman Kleber made 
the presentation and expressed 
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(Photos by Ed. King, Hill & Griffith Co.) 


In addition to electing four new directors at the annual stag outing, held at the Hyde Park Golf and Country Club, members 
of the Cincinnati District Chapter found time to thoroughly enjoy themselves. 


Foundry, Cleveland, in his usual 
humorous manner. Considerable 
discussion followed the talk. 





Eastern Canada Opens 
Season at Montreal 


By Robt. W. Bartram 


OME 140 members of the 

Eastern Canada and New- 
foundland Chapter gathered at 
the Mount Royal Hotel, Mon- 
treal, September 17, for the 
Chapter’s first meeting of the 
new season. Chapter Chairman 
E. N. Delahunt, Warden King 
Ltd., Montreal, presided and re- 
ported that membership of the 
group now stands at 203, with 
other new members expected to 
be enrolled before the October 
meeting. At present the mem- 


bership goal of the “baby chap- 
ter” of A.F.A. is 250 by the end 
of this season. 

Guest speaker of the evening 
was Alex Douglas, Peacock 
Bros., who gave an excellent talk 
on “Marine Castings.” The ques- 
tionnaire period following the 
talk was handled in an able man- 
ner, giving the chapter an ex- 
cellent start for the new year. 





Statement of Ownership 


Statement of the ownership, management, cir- 


culation, etc., required by the acts of Congress 
of August 24, 1912 

can Foundryman, American Foundryman’s As- 
sociation, published monthly at Chicago, IIl., for 


, and March 3, 1933, of Amer- 


1, 1942. State of Illinois, County of 
, ss. Before me, a notary public in and for 


the state and county aforesaid, personally ap- 
peared R. E. Kennedy, who, having been duly 
sworn according to law, deposes and says that he 
is the Editor of the American Foundryman, 
American Foundrymen’s Association, and that 
the following is, to the best of his knowledge and 
belief, a true statement of the ownership, man- 
agement, etc., of the aforesaid publication for the 
date shown in the above caption, required by the 


Act of August 24, 1912, as amended by the Act 
of March 3, 1933, embodied in section 537, 
Postal Laws and Regulations, to-wit: 1—That 
the names and addresses of the publisher, editor, 
managing editor, and business managers are 
Publisher, American Foundrymen’s Association, 
Inc., Chicago, Ill.; Editor, R. E. Kennedy, 
Chicago, Ill.; Managing Editor, N. F. Hindle, 
Chicago, IIl.; Business Managers, None. 2—That 
the owner is American Desmipven’s Association, 
Inc., not for profit; stock, none. Principal Off- 
cers: L. C. Wilson, President, American Chain 
& Cable Co., Inc., Reading, Pa.; R. E. Kennedy, 
Secretary, Chicago, Ill. 3—That the known 
bondholders, mortgagees, and other security 
holders owning or holding 1 per cent or more 
of total amount of bonds, mortgages, or other 
securities are: None. 4—That the two para- 
graphs next above, giving the names of the 
owners, stockholders, and security holders, if 
any, contain not only the list of stockholders and 
security holders as they appear upon the books 
of the company but also, in cases where the 
stockholder or security holder appears upon the 
books of the company as trustee or in any other 
fiduciary relation, the name of the person o! 
corporation for whom such trustee is acting, 
given; also that the said two paragraphs cot- 
tain statements embracing affiant’s full knowledge 
and belief as to the circumstances and conditions 
under which stockholders and security holders 
who do not appear upon the books of the com- 
pany as trustees, hold stock and securities in 4 




















capacity other than that of a bona fide owner; 


and this affiant has no reason to believe that any 


other person, association, or corporation has any 
interest direct or indirect in the said stock, bonds, 
or other securities than as so stated by him. R. 
Kennedy, editor. Sworn to and subscribed before 
me this 20th day of Sept. 1943. (Seal) Jennie 
Reininga, Notary Public. (My commission ¢% 
pires Feb. 9, 1946.) 


A large representation of the Western New York Chapter met at Hotel Buffalo for the group's annual dinner and election of 
officers, when Frank E. Bates, Worthington Pump & Machinery Corp., Buffalo, was voted new Chapter Chairman. 
(Photos courtesy Jack Heysel, E. J. Woodison Co.) 
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Aluminum Alloys 


Prastic ADHESIVES. 





(See Plastics.) 






RADIOGRAPHIC INSPECTION. (See 
Radiography.) 






h Co.) 


Forging Dies 


SHELL Forcinc. (See Gray Iron.) 


: 37. F Gray Iron 


CHROMIUM-PLATED P1sTON RINGs. 
iation, § “Cylinder and Ring Life with Porous 
nnedy, § Chromium-Plated Rings,’ Tracy C. Jar- 
“Tha | tett, Mechanical Engineering, vol. 65, 
ation No. 9, September, 1943, pp. 633-635. 


es The use of one porous chromium-plated 
med. | ting in the top groove of aircraft cylin- 


known | ders greatly reduces barrel and ring wear 
curity f and increases the number of hours be- 
tween overhauls. The plating surface is 
para. § first honed to remove traces of turning. 
f the § Then a definite thickness of chromium 
is deposited directly on the ring, using 
books fF 2 high density current to produce the 
e the B desired hardness. Then the current is 
reversed, removing part of the chrom- 
on or Jum and producing the porous surface. 
ng, s § Following plating the rings are subjected 
vledee to boiling water for one hour to remove 
litions traces of hydrogen. The cylinder-con- 
oldes  tacting surface need not be lapped when 
fm, 4 2 Porous-plated top ring is used, for the 
wner; @ POrous surface permits the ring to carry 
at aly oil for immediate seating purposes, and 
sad °° wear and quickly produce its own 
| In cylinders operating 





R.E. @ Mating surface. 
before under sand and dust conditions, the 
_ porous plated top ring prevents wear and 

reduces the amount of abrasive material 
contacting the lower rings. 








Forcinc Dies. “Cast Dies for Forging 
Shells,” P. Attenborough, Metals and 
Alloys, vol. 18, No. 2, August, 1943, 
pp. 287-291. Gray cast iron, chilled 
Iron, so-called ‘“‘semi-steel,’’ and_nickel- 
molybdenum-chromium alloy irons have 
en developed as materials for shell 
orging dies. In the forging process, the 
billets are heated to the required tempera- 
ture, descaled and then forged. Cast iron 
dies may be used for piercing and draw- 
ing, upsetting, or piercing and _ rolling 
Processes. The most widely used type of 
Cast iron die is used for shell nosing. 
any factors affect the life of a cast 
forging die. The grade of material is 
Mportant, and proper heat treatment 
May improve its qualities. Correct foun- 
Practice is essential for producing 
Sound, heavy sections. Early failure may 
Tesult from improper fitting of the die to 
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NOTE: The following references to articles dealing with the many phases 
of the foundry industry, have been prepared by the staff of American Foundry- 
man, from current technical and trade publications. 

When copies of the complete articles are desired, photostat copies may be 
_ from the Engineering Societies Library, 29 W. 39th Street, New York, 


the bolster. As the size of shell made 
increases, service conditions become more 
severe. Also, as the degree of deformation 
increases, die life is lowered. Shells 
should be properly preheated before forg- 
ing. Treatment received by the die such 
as water spray cooling, dressing, fre- 
quency of use, and water cooling have 
considerable effect upon die life. Die 
design and thickness also influence die 
life, but these are beyond the control of 
the foundry. The cast iron referred to 
by the author is Meehanite. Data on 
performance of dies, and weights and 
dimensions of shell billets and forgings 
are presented in tabular form. 


Impact Testinc. “Recommended Pro- 
cedure for the Impact Test for Cast 
Iron,” Foundry Trade Journal, vol. 70, 
No. 1405, July 22, 1943, pp. 239, 246. 
A study of impact testing methods ap- 
plicable to gray cast iron has resulted in 
the recommendation of a method as a 
possible standard by the Sub-Committee 
of the Technical Advisory Panel to the 
Directors for Iron Castings of the Min- 
istry of Supply. The test which they 
recommend can be performed on a 
standard 120 ft.-lb. Izod impact machine. 
The test piece should be a 0.798-in. diam. 
plain bar with no notch or groove. A 
separate test piece should be used for 
each test. The method of gripping the 
test piece is illustrated in the article. 
A striking height of 22 mm. measured 
from the top of the rear grip is to be 
employed. Care should be taken to see 
that the grips fit well in the machine 
and that the test pieces fit well in the 
grips. Test pieces may be machined from 
the 1.2-in. diam. by 21 in. long transverse 
bar. The top end of vertically cast bars 
should not be used. 


Incot Mo ps. “A Review of the Work 
of the Inot Molds Sub-Committee,” R. H. 
Myers, Paper No. 19, 1943, of the Com- 
mittee on the Heterogeneity of Steel 
Ingots, The Iron and Steel Institute Ad- 
vance Copy, March, 1943, 24 pp. As the 
result of experimental work and of statis- 
tical studies, it is clearly shown that 
great economy in ingot-mold material can 
be obtained very simply by reduced cast- 
ing-to-stripping time, by attention to wail 
thickness and composition, and by im- 
proved layout, equipment and practice 
in the casting pit. 


Impact Testing 
Gray Iron. (See Gray Iron.) 


Inclusions 


SuLPpHWE INncLusioNs. (See Metallog- 
raphy.) 


Ingot Molds 


MATERIAL Economy. (See Gray Iron.) 


Inspection 


FLUORESCENT INpicaATors. “Crack De- 
tection,’ The Metal Industry, vol. 62, 
No. 23, June 4, 1943, p. 363. Ready 
detection of cracks in non-ferrous parts 
is made possible by the use of fluorescent 
materials and ultra violet radiation. The 
parts to be inspected, contained in a 
basket, are dipped into a solution of a 
fluorescent material at a temperature at 
which the fluorescent material will vapor- 
ize from the surface. After a short time, 
the articles are removed from the solu- 
tion and excess fluorescent material 
vaporizes. The fluorescent material re- 
maining in cracks will then be easily 
seen when the part is exposed to ultra 
violet radiation. 


RapiocrRAPuHic. (See Radiography.) 


Magnesium Alloys 


Piastic ADHESIVES. (See Plastics.) 


RADIOGRAPHIC INSPECTION. (See 


Radiography.) 


Malleable Iron 


OrDNANCE CastTINGs. “Malleable Iron 
Castings in Ordnance,’ Lt. Col. J. H. 
Frye, Steel, vol. 113, No. 8, August 23, 
1943, pp. 94-96, 126-127. The author 
describes the numerous uses of malleable 
and pearlitic malleable iron castings to 
replace parts formerly made of other 
metals or made by other processes. 


Management 


Founpry Statistscs. “United States 
Has 4802 Foundries,’ The Foundry, vol. 
71, No. 7, July, 1943, pp. 93-131. This 
article reports the number of foundries 
of various kinds in the United States and 
Canada, as compiled from statistics taken 
from Penton’s Foundry List, 1943-1944 
edition. The article also includes a table 
showing the distribution of foundries in 
the states and provinces of United States 
and Canada in 1941 and 1943. 


Metallography 


PouisHinc. “A Versatile Metallographic 
Polishing Process,’ Mildred Ferguson, 
Metal Progress, vol. 43, No. 5, pp. 743- 
744. Use of a paraffin disc is an essen- 
tial part of polishing specimens at the 
Westinghouse Research Laboratories. The 
order of their polishing procedure is (1) 
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Rough grinding to a flat surface on the 
A.S.M. metallographic grinder; (2) No. 
100 carborundum in 1:1 liquid soap 
solution on a paraffin disc; (3) No. 600 
aloxite in 1:1 soap solution on paraffin; 
(4) No. 3 Fisher levigated alumina in 
distilled water on a “selvyt’” cloth base; 
(5) Magnesium oxide, “shamva,” on 
“selvyt’” or white kitten’s-ear broadcloth. 
The use of paraffin discs minimizes pol- 
ishing pits, maintains sharper corners, 
retains inclusions, and reduces polishing 
time. The polishing procedure as given 
above is used not only for metals and 
alloys, but also for carbon brushes and 
glass-metal seals. 


Sutpuwe Inciusions. “Sulphides in 
Nickel and Nickel Alloys,’ A. M. Hall, 
American Institute of Mining and Metal- 
lurgical Engineers Technical Publication 
No. 1584, Metals Technology, vol. 10, 
No. 4, June, 1943, 7 pages. Sulphide 
inclusions which may occur in malleable 
nickel, Monel, and Inconel are described 
as they occurred in ingots produced 
from small induction-furnace melts. 
Means were developed for distinguishing 
between the various forms of sulphides. 
Most of these methods are also applic- 
able to identifying sulphides formed upon 
diffusion of sulphur into the solid metal. 


Molding Sand 


SteEL Mo.pinc Sanp. “British Re- 
sources of Steel Molding Sands,” W. Da- 
vies and W. J. Rees, Advance Copy, 
Paper No. 4, 1943, Steel Castings Re- 
search Committee, The Iron and Steel 
Institute. In this paper the authors have 
presented the results of an investigation 
of the grits and sandstones available in 
England. Attention is directed to the 
relationship between the petrology and 
the molding characteristics of grits, and 
it is shown that from a petrological exam- 
ination to determine the mineralogical 
composition (by micrometric analysis) 
and the microstructure, useful indications 
can be obtained of the form of the me- 
chanical-grading curve, the green strength 
and permeability, and the refractoriness. 
The important petrological features of 
the type of grit likely to be suitable for 
steel-molding purposes are: (a) The 
grain size should be uniform; (b) Sutur- 
ing in the quartzitic aggregates should 
be simple, so that the proportion of 
composite grains in the crushed material 
will be small; it also appears to be 
desirable that the quartz grains should 
be free from strain; (c) The quartz 
content should be not less than 80 per 
cent; (d) The content of sericite and 
kaolin should not be high, because of 
their effect in increasing sinterability; the 
presence of some limonite is advanta- 
geous, but its proportion should not be 
high; a feldspar content as high as 10 
per cent may not be detrimental if it is 
fresh, although a high feldspar content 
reduces the ultimate refractoriness of the 
crushed grit. Certain of the crushed grits 
have characteristics similar to those of 
synthetic molding materials, based on 
high-silica sands, at present used in steel 
foundries. Part I of the paper describes 
the upper carboniferous grits and sand- 
stones of the eastern part of the Peak 
District; Part II describes the lower car- 
boniferous sandstones of Rothbury Forest 
and Alnwick Moor, Northumberland; 
Part III describes the Moor Grit of 
Northeast Yorkshire; Part IV describes 
the rotten-rock molding sands about 
Wolsingham, Co. Durham; and Part V 
describes the Permian yellow sands of 
Durham and Yorkshire. 
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Nickel Alloys 
SutpHwe Inciusions. (See Metallog- 
raphy.) 


Non-Destructive Testing 


FLUORESCENT INDICATORS. 
spection.) 


(See In- 


Piston Rings 


CHROMIUM PLATED. (See Gray Iron.) 


Plastics 


ADHESIVES. “Joining Light Alloys by 
Plastic Adhesives,’ The Iron Age, vol. 
152, No. 8, August 19, 1943, pp. 52-53. 
Strong joints between light metals and 
light metals, steel and steel, or metal and 
wood are made by applying resin-bond- 
ing by a controlled method adapted to 
the nature of the surfaces to be joined 
and the type of structure to be assembled. 
The bond is slightly thermoplastic, and 
loses some strength above 212°F. How- 
ever, aircraft construction offers many 
opportunities for uses below this tempera- 
ture. Materials are cemented together 
without stress concentrations, to give 
aerodynamically smooth joints which are 
gasoline tight and often stronger than 
riveted joints. 


Protective Coatings 


Biack FINISHES. (See Steel.) 


Radiography 


Licut ALLoy CastTinocs. “Radiographic 
Inspection of Light Alloy Castings in the 
Aircraft Industry,” Robert Taylor, Indus- 
trial Radiography, Summer, 1943, pp. 
19-22. X-ray inspection is desirable for 
all aircraft castings which present any 
constitutional uncertainty. Casting de- 
fects which can be shown on radiographs 
are cracks, shrinkage cavities, cold shuts, 
misruns, porosity, micro-shrinkage, blow- 
holes, dross, sand inclusions, and segrega- 
tions. In order to show up and interpret 
these defects consistently and well, care 
should be given to several factors in 
radiographic technique. The film used 
should be the type most suitable for the 
desired purpose. Penetrameters should be 
used to indicate the penetrameter sensi- 
tivity obtained. The film blackening or 
density should be controlled and scatter- 
ing should be eliminated insofar as pos- 
sible. Exposures for different thicknesses 
of metal can be determined with the aid 
of a step-ladder wedge. When the cor- 
rect exposure for each thickness has been 
found, a chart may be prepared. There- 
after exposures for various thicknesses 
can be read from the chart. The use of 
radiographic inspection of aircraft cast- 
ings serves two purposes: it enables the 
inspector to reject defective castings, and 
it assists the foundryman in perfecting 
his practice. 


Safety 


Suuncs. “Safe Sling Practice,’ J. M. 
Garris, Occupational Hazards, vol. 5, No. 
10, August, 1943, pp. 12-13, 36. Safe 
use of slings starts with the selection of 
dependable materials. Slings are generally 
made of one of three materials—manilla 
rope, chain, or wire rope. A three-strand 
construction Manilla rope is the best kind 
of rope where strength and durability 
are requirements. Wrought iron chain 





welds readily, has a fibrous nature, ang 



















generally gives warning before failyr “ 
Wire rope produces strong, dependabl. BCE 
slings which are used for lifting heay § Cast 
loads. A generous factor of safety should IB Trad 
be allowed on all slings. Safety facto 24, | 
from 2.5 to 7 have been in use. sente 
ciety 

Cure FAsTENINGS. “Approved “Clip. & Cent 
ping,” F. L. Spangler, Steel, vol. 119 J whicl 
No. 25, June 21, 1943, p. 100. The pfugal 
author describes the right and wrong § only 
ways to make clip fastenings on wire § shrin 
rope, and illustrates both ways with § whicl 
drawings and photographs. the « 
castil 

horiz 

. about 

Safety and Hygiene “a 
Women Workers. “Check List for § Casti 
the Woman Worker,” E. W. Bullard, axis 
Occupational Hazards, vol. 5, No. 8, the c 
June, 1943, pp. 14-16. Certain factors J ning 
demand study and consideration when § the ¢ 
women are employed for industrial work, § of th 
Special attention should be given to lift. Ba ver 


ing. Women should not lift weights in wheel 
excess of 25 pounds, and they should be fx! 
instructed how to lift properly. Good — spin 
lighting should be provided, especially f centr: 
when women are doing work of a very duces 
fine nature. General sanitation and safety — astin 
throughout the plant are essential. Only [2d : 
safe clothing should be worn. Frills, 
loose-fitting garments, and other types of 
clothing hazards should be _ avoided. 
Workers should be provided with the 
proper footwear, hand protection, eye 
protection, respiratory protection, and 
head and hair protection. The use of 
gloves around moving machinery should 
be forbidden. Eye protection demands 
good, light weight goggles or eye shields 
with visors. Women are thought to be 
highly susceptible to fumes of benzene, 
T.N.T., carbon disulphide, lead, mercury, 
arsenic, and silica dust. Hair should be 
protected with caps or nets. 































Scrap Salvage 


BRIQUETTING. “Iron and Steel 
Briquettes Aid Salvage,’ A. W. Wood, 
Iron and Steel, vol. 16, No. 12, July, 
1943, p. 467. Briquetting of _ loose 
turnings of steel and cast iron of segre- 
gated analyses provides an additional 
source of scrap of known composition, 
as well as increasing the scrap value of 
the turnings. The briquetting installation 
in use in the author’s plant consists of a 
crusher to reduce the size of steel tur 
ings (cast iron turnings are already of 
desired size for briquetting) ; a blower 
system to carry the crushed scrap into 
an overhead hopper; a hydraulic briquet 
ting machine; and a conveyor to remove 
briquettes. With a force of 2,300 ps, 
chips are compressed into a briquette of 
2% in. diameter and 1 to 3/2 in. length. 
Steel scrap of an analysis not suitable for 


remelting is briquetted for ease of han W 
dling and economy. 
Steel 

ARMAMENT CastTINGs. “American Stee 
Foundries Casts Armor for rests, 
Frank G. Steinebach, The Foundry, — ( 
71, No. 7, July, 1943, pp. 78-82, 172-17 
The author gives a general descriptio? S: 





of the construction, layout, and operation 
of a foundry which was completed in 
record time for the production of 
steel for armament. 


Mo.pinc Sanp. (See Molding Sand.) 
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(See Plastics.) 


CenTRIFUGAL Castine. “Centrifugally- 
Cast Steel,” K. Donoho, Foundry 
Trade Journal, vol. 70, No. 1401, June 
24, 1943, pp. 155-159, 154. Paper pre- 
sented at meeting of Steel Founders’ So- 
ciety of America, Chicago, Feb. 10, 1943. 
Centrifugal casting is pressure casting in 
which the pressure is supplied by centri- 
fugal force. Therefore, the pressure not 
only tends to eliminate gases and reduce 
shrinkage, but it has a selective action 
which throws heavier components toward 
the outside of the casting. Centrifugal 
castings may be spun about either a 
horizontal or vertical axis. Castings spun 
about a horizontal axis have central 
openings perfectly cylindrical shaped. 
Castings spun about a vertical or inclined 
axis have parabaloid central openings, 
the contour of which depends upon spin- 
ning speed, maximum diameter of top of 
the cavity, and the angle of inclination 
of the axis. Pipe is generally spun about 
a vertical axis. Disc-shaped castings and 
wheels are generally spun about a vertical 
axis. Castings may also be produced by 
spinning clusters of castings about a 
central sprue. Centrifugal casting pro- 
duces a high yield of sound, dense, clean 
castings, eliminates the need for cores, 
and simplifies inspection. However, size 


Prastic ADHESIVES. 








and shape of castings limit the process 
somewhat, and installation and main- 
tenance of the equipment is expensive. 
Generally speaking, large numbers of 
castings must be required to make the 
centrifugal process economically feasible. 
Spinning speeds vary with the size and 
type of casting, and the mold material. 
Sand-lined molds are generally spun at 
speeds which will produce a force of 
about 75 times gravity. Metal molds may 
be spun at somewhat lower speeds be- 
cause of the chilling effect of the mold 
surface. Following this description of 
centrifugal casting methods, the author 
discusses the melting plant used, types 
of castings produced, and physical prop- 
erties of castings produced by the Amer- 
ican Cast Iron Pipe Co. 


Protective Coatincs. “Black Finishes 
on Steel,’ A. C. West, Canadian Metals 
and Metallurgical Industries, vol. 6, No. 
6, June, 1943, pp. 32-33. Black finishes 
are given to steel articles to improve 
their appearance, to increase their resist- 
ance to rusting, to give them a non- 
reflecting surface, or to supply a suitable 
base for paint. Black finishes for steel 
are of three types: black oxide films, 
phosphate coatings, and zinc plating fol- 
lowed by blackening. Black oxide finishes 
are applied by cleaning and pickling the 


steel, immersing it in a highly alkaline 
bath at about 290° F., and removing 
after about ten minutes. The resultant 
film of Fe;O, is little protection by itself, 
and should be followed by a coating of 
oil or lacquer. The finish is of little value 
for outdoor use. Its appearance, however, 
is very good. Phosphate coatings are 
applied by immersing the cleaned article 
in a phosphating bath of 180-210° F. 
The resulting film is metallic phosphate 
insoluble in water. Further treatment 
with a dilute chromate solution will in- 
crease the corrosion resistance. This film 
is very absorptive and makes an excellent 
paint base. It has little value in prevent- 
ing corrosion unless it is covered with oil 
or lacquer. Zinc plating followed by 
blackening by immersing in a proprietary 
bath produces a beautiful jet black finish. 
Its rustproofing value is high. Chemicals 
used in producing black oxide and phos- 
phate coatings are easily available. How- 
ever, the zinc for the zinc blackening 
process is available only for defense 
production. 


Testing 
Impact Tests. (See Gray Iron.) 
Non-Destructive. (See Inspection.) 


X-ray 
InspecTION. (See Radiography.) 





October | 

Western New York 
Touraine Hotel, Buffalo 

Frep G. SEFING 
International Nickel Co. 

“A Study of Molding Methods 
for Sound Castings” 
+ + 


October 4 
Central Indiana 
Washington Hotel, Indianapolis 
Dr. James T. MacKinziz 
American Cast Iron Pipe Co. 
“Cupola Operations” 
+ 
Chicago 
Chicago Bar Assn., Chicago 
H. W. Dietrert 
Harry W. Dietert Co. 
“Foundry Sand Control” 


+ 
Metropolitan 

Essex House, Newark, N. J. 

Rounp TaBLeE MEETINGS 
Gray Tron, Steel, Magnesium, 
Aluminum, Copper-Base Alloy 

“Gating and Risering” 
+ + 


October 5 
Michiana 
Whitcome Hotel, St. Joseph, Mich. 
M. D. Jounson 
Caterpillar Tractor Co. 
“Quality Control” 
+ + 


October 8 
Central New York 
Cornell University, Ithaca, N. Y. 
,, PRoF. J. R. MoynrHan 
Sibley College, Cornell University 
LaBoraTory DEMONSTRATION 


+ 


Northern California 
Orinda Country Club 
Go.tFr OvuTING 





Schedule of October Chapter 


Philadelphia 
Engineer’s Club, Philadelphia 
D. Bascu 
General Electric Co. 
“Future of Magnesium” 

+ 
Southern California 


Clark Hotel, Los Angeles 
+ + 


October |!1 


Cincinnati 
Cincinnati Club, Cincinnati 
James A. MurpHuy 
Jas. A. Murphy & Co. 
“Compressed Air—Its Troubles 
and Remedies” 

+ 
Western Michigan 
Ferry Hotel, Grand Haven, Mich. 
GrorcE P. HALLIWELL 
H. Kramer & Co. 


“War Trends in Brasses and Bronzes’ 


+ + 
October 13 


New England Foundrymen's Assn. 
Engineer’s Club, Boston 


+ + 
October 14 


Detroit 

Horace H. Rackman Memorial 

Rounp TariLeE MEETINGS 
Aluminum, Gray Iron, Steel, 

Malleable 
+ 
Northeastern Ohio 
Cleveland Club, Cleveland 
L. W. Kemper 

Aluminum Co. of America 

“Postwar Aluminum Castings” 


>: + 


October 15 


Eastern Canada and Newfoundland 
Mount Royal Hotel, Montreal 
Quiz Nicut 


2 


Meetings 


October 18 
Quad City 
Fort Armstrong Hotel, 
Rock Island, Ill. 
B. P. Mutcany 
Citizens Gas & Coke Utility 
“Foundry Coke” 


+ + 
October 22 
Chesapeake 
Engineer’s Club, Baltimore, Md. 
J. S. Vanick 
International Nickel Co. 
“Heat Treatment of Cast Iron” 


+ + 
October 26 
Toledo 
Hillcrest Hotel 
STEEL NIGHT 


+ + 
October 29 
Ontario 
Royal York Hotel, Toronto 
Rounp TABLE MEETINGS 
Gray Iron, Malleable, Non-Ferrous 
“Gates and Risers” 


a 
November Meetings 


November | 
Chicago 
Chicago Bar Assn., Chicago 
Rounp TaBLe MEETINGS 
Gray Iron 
“Heat Treatment of Castings” 
Steel 
“Acid Electric Steel” 
Non-Ferrous 
“Rigging —— for Production” 


Metropolitan 
Essex House, Newark, N. J. 
NATIONAL OFFicers’ NIGHT 


November 2 
Michiana 
Hotel LaSalle, South Bend, Ind. 








OCTOBER, 1943 


33 















































































1 parol oo ee ane e sat On gener 
presiaert® fee Me ens etn geet ooo 


of Vital Up-to-Date Foundry Data 
in the 1942 A.F.A. “Transactions 
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Make it Better, make it Faster, and make More of it! si ae . 
it “Forming cast | 


These three cardinal rules for Fowndry War Production arora 
govern equally the demand for technical foundry data. The ti 
Foundrymen must have a wealth of technical information, ce we 
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it must be reliable, and it must be at\hand when they need Fe sa“ poate 
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VOL. 50—1942 Engines Re of eo And Ow . oe 
$4.00 to Members—$15.00 to Non-Members Wine ° ae 


Volumes of “Transactions” for years 1939, 
1940 and 1941 also contain a vast amount of 
valuable, authoritative data on Steel, Malleable, 
Non-Ferrous and Gray Iron foundry practice . . . 
prepared by “men who know,” who realize that 
better informed employees and better production 
go hand in hand. No Foundry library is complete 
without them all. 


Vol. 49—1941—1039 pages 
Vol. 47—1939—1030 pages 


(Supply of above Bound Volumes limited) 
$3.00 to Members © EACH ® $15.00 to Non-Members 


© ORDER YOUR COPIES TODAY ° 





AMERICAN FOUNDRYMEN’S ASSOCIATION . MAIL THIS COUPON 
222 W. Adams St., Chicago, IIl. Dept. Ag! 


Please send me copies of the new Bound Volume of 1942 “Transactions” (Vol. 50) . 


[[] Vol. 49 (1941) [[] Vol. 47 (1939) 


For Personal | I enclose $ ... in [] Check Cash 
Members Only | [|] Please send Invoice. [_] Money Order 





